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and the “knochabout test” 


Zapon Lacquer Enamel XE-606-A is 
flexible, of course; even under severe 
stresses, crushing and exposure to ex- 
tremes of temperature. But, there are 
other important qualities in this lacquer 
enamel. 

An effective test for chipping, adhesion, 
and flexibility of a lacquer enamel is 
to bang together vigorously a number 
of finished pieces in a bag. The con- 
tainer caps pictured above were given 
this test. They stood up beautifully 


Container caps made for Ralph W. Wilson C 


under rough treatment, because they 
were coated with XE-606-A. 

Gloss and hiding power of XE-606-A 
are excellent. This enamel may be 
thinned 40% and still provide a film 
thickness suitable for nearly all appli- 
cations. These qualities and XE-606-A's 
range of colors have made it extreme- 
ly popular with manufacturers of cos- 
metics, toiletry containers, and hun 
dreds of other metal products requiring 
a durable finish. 


». by Winchester Repeating Arms Co. 
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Volatile solvents comprise a large part of the 
volume of organic finishing materials and when 
these solvents are lost during application it is a 
matter of considerable economic importance. The 
ideal finishing material, of course, would be a com- 
pletely solventless one and research has been con- 
sidering this for some time. However, although 
some advances have been made, there are no gen- 
eral groups of finishing materials yet being offered 
which employ no solvents in their formulation and 
which are satisfactory in all other respects. 

The next best procedure is to employ finishing 
materials which contain a greater proportion of non- 
volatile solids and less solvent. Advances have been 
made here, hot lacquers and some of the new syn- 
thetic formulations being notable examples, but 
relatively large amounts of solvents are still neces- 
sary. 

One method does remain for reducing the waste 
of lost solvents, namely, their recovery from the air. 
ln some cases such recovery may not be economical- 
ly feasible. The equipment involved is relatively 
expensive and there must be at least the justifica- 
tion of reasonably large quantities of solvent to be 
recovered. However, where conditions are right, 
solvent recovery can show savings and lower finish- 
ing costs. 

Solvent recovery, we believe, bears active con- 
sideration, at least until such time as finishing ma- 
terials can be obtained which do not need solvents 
in their application. 
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Metallic powders and pastes—alum- 
inum, bronze, etc.—are usually incor- 
porated into organic vehi les just pre- 
vious to use. The advantage of this 
procedure is that the proportions of 
vehicle and metallic pigment are 
known to be correct for the particulat 


Also. the freshness of the 


mixed material is certain and the pos- 


applic ation, 


sibility of darkening and gelling is 
considerably lessened. 

Care in following the directions 
civen below for mixing metallic pow- 
ders and pastes into vehicles will as- 
sure smoother films and easier appli 
cation with more uniform and repro 
ducible resu!ts. 

First, check the recommended for- 
mula for the proper proportions of 
vehicle and metallic pigment. Next 
carefully estimate the quantity of fin- 
ishing material that will be required 
for the day’s work. 


Since 


This is importan! 


some combinations of vehicle 
and meta!lic pigment deteriorate, even 


If. for unavoidable 


quantity prepared is not 


on short storage. 
reasons, the 
used entirely, the remainder may be 
mixed with fresh material in amounts 
up to ten per cent. 

Carefully 
amount of pigment, placing it in the 
bottom of a 


enough to accommodate the whole mix 


weigh out the necessary 


clean container large 


and allow room for stirring. (Cau 
tion: Do not measure the pigment by 
volume or guess at the weight.) In a 
separate clean container measure out 
the exact volume of vehicle to go with 
the pigment Pour the vehicle over 
the pigment; never add the pigment to 
the vehicle. It is important in break- 
ing up the metallic pigment and dis 
persing it properly that at first the 
vehicle be added to the pigment in 
very small amounts and that each 
small quantity be thoroughly stirred 
before more vehicle is added Use 
about ten per cent of the vehicle for 
the first addition, ten per cent for the 
second addition, twenty per cent for 
the next, and finally the remaining 
sixty per cent. 

Stir the completed combination and 
box by pouring trom the mixing con- 
tainer into the vehicle container and 


back again several times. As a final 


618 


MIXING VEHICLES AND METALLIC POWDER 


strain through double or 
triple thickness cheesec loth to be cer- 


tain that no unbroken !umps remain. 


operation, 


During material 


should be 


application — the 


stirred. but this. stirring 
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Finishing Metal Containers 


A PROPERLY BAKED FINISH ON METAL 
CONTAINERS IMPORTANT FOR 


EYE APPEAL 


By Carleton Cleveland 


Highland Park, Illinois 


Steel containers—cans, pails, drums, 
rrels-are looked upon by manufac- 
ers as among the safest packaging 

for liquids, semi-liquids, pow- 
rs. crystals, ete. Developments, 
wever, have gone on to make such 


ntainers not only good protection 
r the products, but also to have them 


When 


thographed or artistically lettered on 


rve as advertising media. 
jlorful background, or decorated 
th an attractive trade-mark, they 
be made to carry an impressive 
ssaze that may continue to do its 
rk lone after the contents have been 


sed. 


The Central Can Company, Ince., 
hicago, for fifteen years or more en- 
wed in the manufacture of certain 


pes of tin and steel cans 


lug cover, 
sed top, band seal, slip cover, and 
rum type pails—ranging in size from 


uunce to fifteen gallons (for the 


ickaging of paints, roofing cement, 

rease, molasses, ink, soaps, 
eral oils, disinfectants and insecti- 
les, solvents, syrups, confections, 


v other products ) takes pride 
producing cans having a lustrous 
rilliancy of finish that forms an at- 
tract background for lithographed 
bel ttering, or ingenious trade- 
\ttractive cans have an eye 
hat conveys a message as to 
quality of the product con- 
erein, 


plant the cans coming off 
ction line are placed on an 
paint spraying machine, 
cans revolve as they are be- 
ed to insure an even coating 
r or enamel as they proceed 
line. Suction fans with ex- 
ts are installed along this 
irry off the fumes. 
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After leaving the paint spraying ma- 
chine, they are placed on a conveyor 
consisting of two matched strand units 
with 14-gauge slats, interconnecting 
the two strands spaced on 6-in. centers. 
This conveyor is driven by a 1-hp. 
motor at an average speed of 1!. 
f.p.m. The drive has a variable speed 
ratio of 10 to 1, and permits consider- 
able flexibility to meet any changing 
requirements as to speed through the 
drying oven. 


The oven has inside working dimen- 
sions of 8 ft. 10 in. in width, 55 ft. in 
length, and 4 ft. 4 in. in height. It 


is constructed from Despatch Non- 


Thru metal panel walls, thus elimin- 


ating about 99 per cent of thru-metal, 
holding the temperatures required at 
the joints at practically the same level 
as in the middle of the panel proper. 
Four 


inches of specially prepared, 


non-sag rockwool of uniform density, 
Tele- 


scopic joints automatically take care 


further eliminates heat losses. 


of contraction and expansion, which 
in an oven 55 ft. long is quite an item. 
Air curtains at the ends of the oven 
keep down heat losses at those points 
to a minimum, considering that the 


ends are open. 


The oven is heated with a 1,000,000 
BTU direct gas fired air heater, mount- 
ed on the top of the oven to conserve 
space, which is at a premium at this 
place. It is designed to provide an 
(Concluded on page 624) 





General View of New Oven Installation at the Central Can Company, Inc. 


Courtesy, 
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Surface Treatment of Steel Prior to Painti 


CONCLUSION 


By Rolla E. Pollard and Wilbur C. Porter 


VII. DISCUSSION OF RESULTS 


As far as the results of accelerated 
laboratory corrosion tests are concern- 
ed, it is evident that surface treatments 
for plain steel or galvanized steel may 
he classified in several distinct groups 
according to their effectiveness in im- 
proving the protective value of paints 
applied over them. For example, sur- 
steel 
(list 1) may be rated by groups in 


face treatments for galvanized 


decreasing order of merit as follows: 
lreatments H and J. Best 
in all tests to date: marked im- 


Group l. 
provement ove! untreated gal- 
vanized steel. 

Group 2. Treatment B. Marked im- 
but slightly less 
than group 1 in all tests. 
Group 3. Treatments K and L. Im- 


provement, 


provement marked or negli- 
cible, depending on the type of 
paint and particularly the con- 
ditions of testing. 


D, E, F, and 


G. Improvement slight or neg- 


Group 4. Treatments C 


ligible, depending on type of 
paint and conditions of testing. 
{ and ,. No 


Group 5. Treatments 


improvement, 
The hot-dip phosphate treatments H 
and / 


decree ) 


(and cold treatment B in less 
showed outstanding merit in 
all the accelerated laboratory tests. 
Improvement in protective value of 
paints in the accelerated-weathering 
test may be attributed chiefly to im- 


l nder 


corrosive conditions, such as the salt 


proved adherence. severely 
spray, the phosphate film deposited by 
these treatments apparently aids ma- 
down corrosion 


terially in slowing 


underneath the paint. This action is 
particularly effective when combined 
with that of an inhibitive pigment in 
It is possible that 


the phosphate film acts as a sort of an- 


the priming coat. 


chor for the inhibitive pigment, which, 
to be very effective, must be slightly 
soluble. 


The chromate film deposited by 
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This is the concluding section of the 
article which first appeared in the Sep- 
tember issue. The authors discuss and 
summarize the tests described in pre- 


vious installments. 


treatment L apparently has some in- 
hibitive action. Improvement in paint 
protection as a result of this treatment 


marked 


that have little or no inhibitive value 


is particularly with paints 


in themselves. However, this film 
seems to be slightly soluble. and after 
an initial period of complete protec- 
tion the paints applied over it may 
fail rapidly at edges and _ scratches 
through dissolution of the chromate 
film and loss of adhesion. \ treat- 
ment of this type which is protective 
in itself for considerable periods un- 
der severely corrosive conditions would 
desirable if it could be 
anchored more securely both to the 


be very 
metal and to the applied paint. Some 
experiments along the line of combin- 
ing inhibitive action and adherence in 
films have been made, but the results 
to date have not been very promising. 

In all the laboratory tests for gal- 
steel above, the 
smooth spangled surface of hot-dip 
The test 
results indicate that good treatments 


vanized discussed 


ealvanized sheet was used. 


for this material do more than merely 
roughen the surface to hold paint. The 
best pretreatments so change the sur- 
face chemically as to prevent reaction 
between metal and paint, increase the 
adhesion of the applied paint, and pre- 
vent or slow down corrosion under the 
paint film. It is claimed that other 
types of metallic zinc coatings—such 
as zinc-sprayed, electro-galvanized, or 
annealed hot-dip galvanized materials 

have acceptable surface characteris- 
tics and do not require special treat- 
ment prior to painting. Tests on these 


materials have not progressed far 
enough as yet to warrant definite con- 
clusions being drawn. 

According to the results of the ac- 


celerated laboratory tests, surface 


treatments for plain steel (lis 
to painting can be rated in tl oll] 
ing decreasing order of meri 

gard to effectiveness in impr t| 
protective value: 

Group 1. Treatments Fe-B and Fe-} 
Best in all tests to dat irk 
improvement over pla 
pickled surface. 

Group 2. Treatments Fe-D and Fe- 


Improvement _ slightly | 
marked than group | 
tests. 


Group 3. Treatment Fe-C. hh 
ment slight or marked, depe: 
ing on conditions of testing 

Group 4. Treatments Fe, Fe-A 
Fe-K, Fe-M, Fe-P, and Fe-S 
No improvement compared wi! 
plain pickled surface. 

These results are in agreement w 
those obtained on galvanized-steel su: 
The best results to date, for « 
ample, have been obtained with phos 
phate films produced by the hot-d 


faces. 


processes Fe-B and Fe-H, closely { 
lowed by the phosphate-chromat: 
washes Fe-D and Fe-E. Both types 
treatment appear to improve paint 
hesion and to slow down corrosio! 
der paint. 

The chromate film deposited 
treatment Fe-C apparently has 
siderable inhibitive value under s 
corrosive conditions (salt-sp! 
test, fig. 4), but its effect on paint 
hesion is not 


(acct 


erely 


marked 

weathering test, fig. 8). 
The nature of the different 

used in the pickling treatments so Ia 

tried (treatments Fe-A, Fe-P, and Fe-5 

does not seem to influence the results 

that is, the pickled surface beh 

same regardless of the acid us \ 

variation of the phosphoric acid pick 

by which a phosphate film is 

be deposited, is being tested 

treatment, recommended by | 

rosion Committee of the Brit 

and Steel Institute (5th Repo 

sists of an initial pickle in 

acid to folloy 


remove scale, 
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hot dilute phosphoric acid 

dissolved iron. 
r tive effect of scratches and 
teworthy in the tests on both 
0] d galvanized-steel panels. 
Defi ich as staining and blister- 
sped along and spread from 
es. In many cases, however, 
ures, such as peeling or dis- 
n of paint, seem to have been 
fluenced more by the edges than by 
hes. In view of the fact that 


rec autions were taken against edge 


fect other than to apply approxim- 
tely the same amount of paint as in 
ther eas, the results obtained by 


some mbinations of pretreatments 
ind priming paints are considered re- 
markable for both plain- and galvan- 
ed-steel surfaces. 
Vill. SUMMARY AND CON. 
CLUSIONS 
Galvanized-Steel Panels 


\ number of accelerated-weathering, 





salt-spray, and condensation corrosion 
tests have been made on painted gal- 
vanized_ sheet-steel panels, The re- 
sults of these tests, insofar as they are 
iffected by surface treatment of the 
material, may be briefly summarized 
is follows: 

ia) The hot-dip phosphate treat- 
ments (H and J) and the cold-wash 
phosphate treatment (B) 
both the adhesion and the corrosion 


improved 


protection of paints under widely vary- 
The hot-dip treat- 
ments apparently were slightly super- 


ing conditions. 


ior to the cold wash. 

(b) The acid-dichromate treatment 
L\) apparently had considerable pro- 
tective value in itself and had an in- 
hibitive action under paints but did 
not improve their adherence. 

The oxalate-phosphate _ treat- 
ment (K) prolonged the protective 
value of inhibitive paints under severe- 
ly corrosive conditions (salt spray) 
but had little effect on other types, and 
did not improve adhesion to any ap- 
pre ble degree. 

All other pretreatments tested 
were found to have slight or neglig- 
‘lect in improving the protective 
va f paints. 

Tests of other types of zinc- 
material are being conducted 
ve not progressed far enough to 
M t being drawn. 

materials include zinc-plated, 
zl rayed, and hot-dip 


conclusions 


annealed 
9 ized surfaces. 
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2. Plain-Steel Panels 


Salt-spray tests of painted steel pan- 
els include at least two types of paint 
for all surface conditions listed. Ac- 
celerated-weathering tests include at 
least one paint for all pretreatments. 

The results of these tests may be 
briefly summarized as follows: 

(a) The hot-dip phosphate treat- 
ments (Fe-B and Fe-H) markedly im- 
proved the protective value of paints 
in both tests. 

(b) The phosphate-chromate cold- 
wash treatments (Fe-E and Fe-D) were 
only slightly inferior to the hot-dip 
phosphate treatments in improvement 
of paint protection. 

(c) The hot-dip chromic-acid treat- 
ment (Fe-C) improved paint protection 
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as compared with a plain pickled sur- 
face, but the improvement was not as 
marked as that obtained with the treat- 
ments mentioned above. 

(d) All other treatments tested 
were found to have slight or negligible 
effect in improving the protective value 
of paints. This includes various types 
of plain pickled surfaces but does not 
include a type of pickling which is said 
to result in the deposition of a phos- 
phate film. 

(e) Tests to determine the effect 
of mill scale on the protective value 
of paints in short-time tests have not 
been completed. However, some of 
the pretreatments, particularly those 
mentioned under (a) and (b), have 
given good results either over mill 


scale or on scale-free surfaces. 
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Finishing Filing Cabinets 


and Allied Steel Office Units 


By Frank V. Faulhaber 


Brooklyn, N. Y. 


the author presents a comprehensive 
treatment on various methods of finish- 
ing steel office furniture, including a 
graphic instruction on hand and trans- 
fer process graining. Achieving a su- 
perior, durable, efficient) manufacture 
of filing cabinets assuring users depend- 
able utility and embracing the beauty 


Tr the 


biirtiiture ind 


manufacture of steel ofhi 
al lic 7 


ippe il is important as with most mod 


produc ts s ike s 


ern merchandise In fact. in recent 
ears reat strides have been made in 
th Linn of manufacture, although 


there is yet room for vast’ improve 
ments. Users take more readily to at 
tractive innovations, even in the offic 
furniture field. that is why distinctive 
cl sighs in appe iling color s are sure 
to be more popular. This admits of 
in extensive range ot experimentation, 
and the manufacturer of this particu 
lar line of products who brings out a 
hbeautified article that at the 


durability na 


nove 


scare Linn embraces 


utilitv, is sure to create a popular pro 


clu live demand 


selec tions of all kind ol 


finishine 


(,reater 
durable 


available there is almost no limit to 


materials being 


the enterprising office furniture manu 


facturer's opportunities, 


Lonpunclive 
ly with the mere ised. improved pPossl 


bilities of metal, there is no reason 


why the maker need Limit himself to 
the standard colors such as olive green 
and brown. finishes. \ considerabl 


portion of steel ofhee furniture is pro 
duced in imitation wood finishes such 


Here, too 


the better executed erain work always 


as walnut and mahogany 
commands a more popular demand 

\ drawback of some ofhce furniture 
is that. albeit put out in a unique, al 
tractive design and finish, it does not 
durable 


requisite in a superior product. Most 


elements 


Possess the 


prope I 
ready to un 


othee furniture must be 


62° 





dergo rough usage and abuse and still 
This calls for no 
little care and ability on the part of 
the finishers, for the character of their 


service its purpose. 


finishes determines in large part the 


durability and utility of the product. 
Specialized Furniture 


Some plants confine their entire out- 
put to steel office furniture, but others 
produce a wide range ol kindred pro- 
Hospital 


tec hnique of its own, but there are a!so 


ducts. furniture entails a 
furniture possibilities for doctors, den- 
tists, chemists, and for laboratories 
along one line or another: for archi- 
tects, drafting 


perimenters, 


engineers, eX- 
printers, and the like. 
Then there are the divers smaller items 


rooms, 


along allied lines. apart fron 


ous letter files, drawers and 


such as tables, chairs. 
closets, typewriter stands, ( 
stands, flower stands. locke: 
security and safety boxes, 


racks, magazine stands, and y 
\ kindred manufacture repres 
fice, factory and toilet partil 
which alone in recent years tl 
been a tremendous increase i! 
Whether for business. 


home purposes steel ofhe: 


prot Ss 


and allied products represent 
range of appeal and offer th 
facture attractive possibilities 
In the matter of filing cabin 
nically termed “verticals”. and 


lar work of this kind. the di! 





Fig. :. 
(Courtesy Art Metal Construction Co... New York, N. ¥ 
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d forms necessary for their 
n entails careful assembly. 
ason the steel sheets enter- 
his work must be precisely 
lly measured. In the eager- 
irge-scale production, where 

accuracy may be secon- 
in readily imagine why some 
duct does not fit and oper- 
should and is a curse on the 
e himself does not curse it! 
teel sheets required for a 
type of cabinet must initially 
d to the right size, then form- 
the body and the body and 
are separately assembled. 
assembly, all of the sur- 


sah te 


effectiveness of this cleaning 


thoroughly cleaned. 


in large part the quality of 
nate finish. It must be borne 

| that the finish, which should 
eainst rusting of the steel un- 
ith, must be of such character 
it will not chip, crack or scratch. 
lesired finish must be able to 
t. in view of the rough hand- 


ch equipment undergoes. And 


whieve a sturdy, durable finish no 


right up to its completion must 
rlooked. 
some plants the stamped or fabri- 
steel parts are conveyed to the 
luction line and assembled into 
ts on roller conveyors, then pro- 
to a mechanical degreaser 
these are lowered by way of an 
i! autematic hoist whereby the 
is retained in the degrease1 
ready for removal. Undergoing 
inner of degreasing. the cab- 
raised, 
nd dry from the hot solution. 
juent!y, the cabinets are tack 


re then automatically 


then suspended from project- 


‘ks on a continuous overhead 
then proceeding to the suc- 
finishing operations. 


Preliminary Cleaning 


ver, there are divers prelimin- 
ining methods, each more or 
ritorious, the particular meth- 
nethods in foree often being 
| by the size of the plant or 
il preferences. There are 
hemical compounds and com- 
cleaners that will serve in one 
nother. Instructions should 
fully followed 


tured preparations. 


when using 
Remem- 
a finish as nearly perfect as 
initially, the steel pieces must 
lutely free of all rust, dirt, 
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dust, grease, grit, oil, fingermarks, etc., 
so that the prime coat will adhere com- 
pletely to the surface and to make for 
a smooth final finish. 

In some plants the matter of clean- 
ing the metal properly is oftentimes 
a perplexing and tedious problem. 
Particularly in the smaller shops ben- 
zine and other inflammable cleaning 
agents are often used for oil and grease 
removal, then wiping the surfaces man- 
ually. Aside from the fire hazard 

much involved, 
make this phase of the 
work expensive. 


there is handling 
which may 
In any case, a clean- 
ing machine or large tanks of solvent 
made of volatile materia!'s will cut the 
grease and oils completely from the 
surface. By such cleaning means the 
use of water is unnecessary. avoiding 
the possibility of spots, and the work 
can be expedited without the aid of 
heating. Nor are extra tanks or com- 
partments needed to remove the resi- 
due caused from the volatile chem- 
icals, when a machine is used. 

Cold solvent cleaning leaves much 
to be desired and hot 3 stage solvent 
degreasing is proving very satisfac 
tory. 

In every case, preferably, the clean- 
ing machines or cleaning tanks should 
be of adequate and convenient size for 
The work 
can be more readily facilitated when 


hooks 


for the various kinds of cleaning work. 


both small and large units. 


providing proper suspension 
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and otherwise laying out the cleaning 
room systematically, to avoid extra 
handling and shop delays. 

Sometimes when large office furni- 
ture units are put through, having fold- 
ed seams or inaccessible bents or cor- 
ners, the burning-off process is em- 
ployed to remove oils and greases and 
other objectionable matter. In such 
cases the assembled units must be free 
of solder, tin, lead coating or any other 
material that would not withstand a 
high heat. There is a variance of 
opinion as to the proper temperature 
for this purpose, depending on the 
character of the work put through. An 
oven temperature of 500° to 600° F, 
at a 30-minutes’ operating range will 
serve, although sometimes even higher 
temperatures at faster cleaning sched- 
ule is used. 

For the removal of rust spots, how- 
ever, particularly heavy, obstinate 
rust, if any, such cleaning should be 
done while the metal is easily handled, 
and this can be done by means of pick- 
ling, wire-brush, sandblasting, or sand- 
paper. Light rust coverings can be 
obliterated by use of acid solutions o1 


yroprietary solvent-acid solutions. 
pro} 


Before Priming 


Generally. for most office furniture 


units, just after 


oily and greasy surfaces, hot solvent 


fabrication, having 


degreasing is recommended for de- 


ereasing. Bear in mind, the surfaces 








to be finished should be 


dried before applying prime coating, 


completely 


but, at the same time, the sooner the 
finishing begins after drying has been 
completed, the better and more suc- 
cessful the finishing, as a rule. 
Before any metal is coated, especial- 


ly so after cleaning by burning-ofl 
method, all dust and 


should be re moved by blowing the sur- 


other residue 
face as with compressed air, then wip- 
lint-free cloth, such 
other 
Spec ks or 


surtaces. In 


ing it with a soft 
as cheesecloth or wiping that 
leaves no threads on the 
working such few in- 
stances where burning-off cleaning is 
done on office furniture there is always 
a carbonized residue, flecks that must 


be removed. 
Filing and Filling 


Let us gay the filing cabinets or kin- 
dred work are now cleaned and thor- 
oughly dried. At this stage some of- 
fice furniture manutacturers apply a 
prime coat of high grade enamel and 
then baking, before applying a filler. 
usually the filler 


any initial coating. 


However, precedes 
\ specially pre- 
pared putty or plastic oi!-base fille: 
obliterate traces of 


marks, 


irregularities o1 


Is desirable to 


welding spots, scratches, o1 


minot imperfections 
in the steel or that have cropped up 
fabrication. \ 


edheres satisfactorily to the bare steel. 


during special 


putty 


Even before applying this filler, sur- 
plus bits of metal or burrs about the 
we lded yornts may have to be removed. 
The welded surfaces should be smooth- 
ed out evenly in the interest of super- 
ior workmanship Where necessary, 
a tapered milling cutter that permits 
convenient operation can be used for 
the purpose, finishing with a file. On 
most work a file is all that is neces- 
sary; in some shops not even that is 
used! But of course there are differ- 
ent kinds of work! 

Following the putty or fi!ling oper- 


ation, the filing cabinets are trans- 
ferred into an oven and baked at a low 
temperature — for 
hour. Here again there is no set rule. 


This baking of the filled work is sim- 


ply designed to expedite the drying o1 


approximately an 


hardening of the putty and as soon 
as this is brought about, the cabinets 
are removed from the oven and are 
now ready for, say, a belt sanding op 
eration, which smoothens out the filled 
surfaces. 
Following this operation some 


plants apply a glaze putty right over 
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the first filline. 
purpose preparation which ensures a 
workmanlike 


tending to conceal any remaining weld- 


This is also a special- 


uniform, surface and 


ing traces. This putty is air-drying 
and the work dries readily enough to 
permit the finishing operators to pro- 
ceed with the prime coat. 

There are various finishing methods 
in force as concerns steel office furni- 
ture work, and this applies also to the 
materials and the number of coats, de- 
pending upon the type and quality of 
the product. Also there is variance 
method of 
shape, size and quantity of the output 
factors, 
Air-drying and baking enam- 


relative to application, 


being governing aside from 
quality. 
els can be used, or varnishes and lac- 
EKnameling processes are most- 


ly used for the best grades of work. 


quers. 

And we might go further. There is. 
additionally, a variance in opinion and 
pref rence as to the best baking tem- 
Here 


the kind and size of ovens used and 


peratures and time allowance. 


the character of products processed 


have bearing. 
Sealer for Varnishes 


Whenever 


steel office furniture, there should, pre- 


varnishes are used for 
ferably. be a coat of sealer and two 
applications of high-grade varnish, 
baking for 244 hours at 250° F, after 
The work should be rubbed 


and polished to consummate in a sup- 


each coat. 


erior finish. 
As respects lacquers, oil-base prim- 
primers will 


ers or pyroxylin-base 


serve here. Some finishers prefer oil 
primers, baked, because these do not 
raise so readily by the lacquer enamel. 
This primer can be baked for 11% 
hours at approximately 275° F. Three 
coats of lacquer enamel should result 
in a superb, workmanlike finish. 
Where the size, layout and output of 
the plant permits, it is desirable to 
dip the prime coats of the work. In 
some plants only the smaller units of 
work are dipped. Some dipping tanks 
contain as many as 500 gallons of, 


baking 


ating automatically, a chain conveyor 


say, synthetic enamel, oper- 
carrying the units through this finish- 
ing material. The work, sequentially, 
is conveved overhead towards the bak- 
ing ovens but, preliminarily, is al- 
lowed to drip for approximately 45 
minutes. It is then transferred into 
the continuous or conveyor oven, sys- 
tematically, these heating chambers be- 


ing 100 to 150’ in length, the oper- 
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ating temperatures for pr 





running from 250° to 450 
ing about 40 minutes of b 
for the highest temperatur: 

Larger plants have thes 
monorail systems that pern 
cessing of a large quantity 
with a minimum of manual 
the work to and from the o 
practically self-operating, t} 
time-control at phas 


operations, systematically, s 


every 


slight hazard of any varian 

duction, quantitatively or q 

ly, from a time cycle stand 
There are smaller makes 

each more or less governing ro 

tine of the work. But let us leave th 

work undergoing a baking of { 

coat in the conveyor oven, a! let 

assume we are to spray the 

eround coat. 

(To be continued in Deceml« 


Finishing Metal Containers 

(Concluded from page 6\9 ; 
oven temperature from 200° to 52 
F. There are four burners on the he 
er. When operated at a low temp 
ature, only one burner need be us 
As the need for higher temperatures 
arises, additional burners on the hea 
er can be opened to meet thi ope 
ating requirements. The oven is pi 
with the 
safety control equipment, and with 


vided necessary approv 


automatic temperature control syst 
The air travel in the oven is verti 


heat ducts covering the entire ler 


of the bottom of the oven, with a s 
of ports with adjustable slide damp: 

for each, so that positive uniform dis 
tribution of air is obtained. In tl 
top portion of the oven there is 
similar duct system for recirculat 

these ports also having the adjustal 


ducts. 
4 7.500 C.F.M. fan provides plent 
of air circulation within the ov I; 


addition to the duct systen. ther 
exhaust stack for removing the mes 
to the outside of the building. bac! 
end of the oven is provided 
hood, connecting with the « tus 
stack, for keeping the fumes f: t 
ting into the room. 

After a baking of 20 minut! 
containers emerge at the ur 
end needing only the adjust 
covers and bails, to be ready | 
ment. With the required time kK 
ing at this plant, the estimat 
acity of the oven is 825 of the ‘arg 
cans per hour. 
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roperty 


Safe Operation 
of Degreasers’ 


mon method of cleaning metal 
oated with oil, grease or sim- 
stances is by means of an or- 
lvent applied in a degreaser. 
i| degreaser is a tank, suitable 
to the work, in which the sol- 
heated to boiling at the bottom 
vapor subsequently condensed 
er cooling at a higher level. 
rethylene is the usual solvent, 
tures containing ethylene dich- 
re sometimes employed. 
stions as to the effect of such a 
on the health of workers em- 
in its vicinity are frequently 


n idle, even though the tank be 


the escape of vapor from a 
ly adjusted degreaser is not 


reat unless there is a strong current 


t 


ni 


na 


iir over the top of the tank. The 
of objects 
and from the machine greatly in- 


roduction and removal 


the escape of solvent vapor. It 


s been found, however, that small 


nd medium-sized degreasers, proper- 


Ix 
1\ 


»perated and not overloaded, do not 


nstitute an important health hazard, 


when used continually, provided 
they are placed in a reasonably 
ventilated room. Larger ma- 
es (those of over ten square feet 
sectional area) may on the other 
subject the operator to high con- 
itions of solvent vapor, especial- 


ised continually. The cleaning 


{ degreasers. particularly those 
hich the 


n the 


worker must enter the 


process, may involve ex- 


s to very high concentrations 
hlorethylene vapor for limited 
ls of time. 
hlorethylene vapor in high con- 
tions will cause unconsciousness 
en death, but the ill effects of 
ed exposure to small concentra- 
ire apparently less severe than 
‘f most other chlorinated hydro- 
s. Much of the trouble caused 
chlorethylene in the past has 
ittributed to impurities not pre- 
the product now commercially 
le. Continuous exposure to 
trations too low to cause im- 
te effects, such as headaches and 
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dizziness, may none the less eventually 
injure the worker. Addiction to trich- 
follows 


continued exposure to high concentra- 


lorethylene not infrequently 


tions of vapor. Since ethylene dich- 
loride is apparently somewhat more 
toxic than trichlorethylene, its use de- 
mands more adequate fume control. 


The following rules for safe oper- 


ation of degreasers are advised: 


1. Place the degreaser in a high-post- 
ed, ood sized room if possible. 
If only a small room is available, 
positive 


ventilation may be re- 


quired. 


Be sure that there is an adequate 
supply of cooling water for the 
condenser of the degreaser. 


Never allow the machine to be so 
that the 
rises above the condenser tubes. 


Make that the process of 
cleaning out the tank does not in- 


volve an excessive exposure to sol- 


overloaded line 


vapor 


sure 


vent vapor. This can usually be 


accomplished by airing out the 
machine after withdrawal of the 
liquid, but additional precautions 
may sometimes be necessary. Car- 
tridge respirators do not give ade- 
quate protection if the exposure is 
Hose line 


respirators may be used if they 


heavy. masks or air 
do not impede the worker too 
creatly. 


Local exhaust ventilation, through 
slots at the edges of the tank, is 
the best remedy for excessive con- 
centrations of vapor which occur 
in spite of the above precautions. 


If odor of solvent persists in the 

vicinity of the machine, or if work- 

ers complain of ill effects, ask for 

an air analysis. The atmospheric 
concentration of trichlorethylene 
vapor should not exceed 200 parts 
per million parts of air. 

*From report No. 172, issued by Division of 

Occupational Hygiene, Department of Labor 


& Industries, Commonwealth of Mass., 
Boston. 
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Shop 
Problema 





Finishing Mallets 


Question. We have been exper- 
iencing difficulty in the application of 
the clear lacquer which we ‘use to fin- 
ish a wooden mallet which we manu- 
facture. The lacquer is applied by 
dipping and although we have tried 
thinning it a number of ways we do 
not seem to be able to obtain the thick- 
ness of film in one coat which we de- 
sire without getting drip marks and 
sags. We would appreciate your ad- 
Under separate cover we are 
sending you two unfinished parts and 
We 
are also sending you samples of the 
unthinned lacquer, the thinner and the 
lacquer thinned as we now use it. 


\ ice. 


two taken from our production. 


Answer. The thickness and smooth- 
ness of a dipped finish is dependent 
on a number of factors, including the 
way in which the article is hung, the 
solids of the 
the dipping rate, etc. 


viscosity and 


material, 
From an in- 
spection of the finished parts which 
you sent and the sample of thinned 
lacquer, we would first advise that you 
hang the mallet from the side of the 
handle. This will give you somewhat 
better drainage. 
that 
more 


We would also advise 
thin the 
than 


you 


material somewhat 


you have been doing 

about two parts of lacquer to one of 
thinner is suggested. Finally, we sue 
gest that you withdraw the parts from 
the lacquer at about five inches per 


minute. 


Sagging of Finishes 
W i | l ,) ou 


the reason for sagging. 


Question. please explain 

We have ex 
perienced this trouble to a greater or 
lesser degree in our finishing depart 
ment for some time. However, since 
we have had sagging difficulties with 
materials from more than one manu- 
facturer, we feel that the fault is ours 
rather than in the materials which we 
use. Any comments which you have 
will be greatly appreciated. 


Answer. We assume, of course. that 
you are using the proper thinners in 
the proportions recommended by the 


technical departments of the manufac- 
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turers of the various finishing mater- 
ials. If you are not, and it is our 
recommendation that you do, the rea 
son may be that you are thinning too 
much or that the thinners you use have 
too low a rate of evaporation. 

If the thinner and thinning ratio are 
right, other reasons for sagging are 
the application of uneven films or 
films that are too heavy: or surface 
drying due to drafts, too rapid place- 
ment of the work in ovens, etc. These 
points should be investigated by a 
process of elimination. First try ap- 
plying thinner films, then finish a few 
pieces carefully to insure uniform film 
thickness, ete. 

With proper thinner, thinning rat‘o, 
application and drying or baking, you 


should have no sagging. 


Flow 


Question. One of the characteristics 
of finishing materials in which we are 
particularly interested is flow. Can 
you recommend a very practical meth- 
od by which we can determine this. 
We have investigated some of the com- 
mercial viscosimeters but these do not 
give us what we want. Our prob'em 
involves the flow of a material when 


it is poured on a flat, vertical surface. 


{nswer From your description it 
would seem that a flow plate is what 
you require. Flow plates are flat rec- 
tangular sheets of metal having two ot 
more small reservoirs along one end. 
The reservoirs may be ground in if the 
pane! is thick, or they may be pressed 
in if a thin sheet is used. The test is 
made by filling the reservoirs with the 
materials to be tested, tilting the panel 
and observing the speed and dis‘ance 
of the flow down the panel. Before 
making any comparative tests on dif 
ferent materials, it is best to check 
the accuracy of the reservoirs by fill 
ing all of the reservoirs with the same 
material and, after tilting, observing 
if the speed and distance of flow from 


all reservoirs is the same. 


Solvents 


Question. Will you be so kind as 
to advise us what solvents you would 
suggest we keep in stock in new'y 
formed finishing laboratory. We 
would also appreciate your advice as 
to the manner in which we might store 
these solvents. 
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{nswer. It is assumed that the sol- Gasoline, white 


vents of which you speak are the in- Kerosene 
dividual materials and not the mix- Methyl Alcohol 
tures of solvents used for reducing Naphthas, various 
lacquers, or enamels, etc. The follow- Petroleum Spirits 
ing is a list which covers some of the Toluol 

important organic solvents which you Xylol 


may find useful in your finishing room. . 
With regard to the storage 


Acetone solvents for use in your lah. 
Amy! Acetate we suggest one of the approve 
Amyl Alcohol of safety cans designed for 
Benzol pose. Another common way 
Butyl Acetate, N- solvents is in the glass stopper 
Butyl Alcohol, N- and Iso- tles in which nitric acid, ete. a: 
Carbon Tetrachloride aged. These bottles, of approx 
Denatured Alcohols, various one-half gallon capacity, serv: 
Ethyl Acetate well when cleaned and approp 
Ethyl Alcohol labeled. 











There’s your man, Boys 


Uncover the thief who is padding your costs .. . 
mi'king your profits. Let the Stanley “laboratory 
detec tive” discover for you the finish which really 
“fits” your product ... meets your every require 
ment at minimum cost. It will cut finishing time. 
reduce finishing expense, increase the salability 
of your product ... and your PROFITS! Call 
in the Stanley “laboratory detective’ TODAY. 
He always (well, almost always) gets his man. 
And re is no obligation. Address Depart 


ment 


THE STANLEY > CHEMICAL CO 


cee 88.6 F.2.68.% 





Lacquers - Enamels - Synthetics - Japans 
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Solvents In. Industry. 


Uses 


The principal use for isopropyl acetate is 


a low boiling solvent in lacquers and 


as 


thinners. Because of its low rate of evapor 





sopropyl Acetate 


Physical Properties 
vl acetate is a stable, colorless and 
liquid of the ester group of or- 
pounds, occupying a position be- 
of ethyl the butyl 
It possesses a mild, fruity odor. 


it acetate and 
y, it is the isopropy! ester of ace- 
the 

Its molecular weight 


and has molecular formula 
\CH (CHa) »o. 
as compared with 60.06 for isopro- 
hol. 

neral solvent properties of isopro- 
to of 
butyl acetate and ethyl pro- 
of the 


alco- 


ite are closely related those 
etate, 
lt 
organic 
ketones, 


solvent 


is miscible with most 


solvents, including 


ers, various hydrocarbons, 


is a for many waxes, fats, 


both 


power 


resins, etc., synthetic and 


The of 


for nitrocellulose is enhanced by the 


lis, 
solvent isopropyl 
of aromatic hydrocarbons and some 
list of 
with various 


aliphatic alcohols. <A solu- 


of isopropyl acetate 


below . 


s is given 
isopropyl acetate dissolves in water 
extent of 2.9 per cent by weight at 
Water is soluble in it, however, only 
iximum of 2.0 
iture. \ constant 
er and 


per cent at the same 


boiling mixture 
isopropyl acetate, containing 
weight of the latter, 
76.6°C, 
listed 
at 


cent by is 
boiling at 
is 
0.872 
pounds 


ot 
and 


as having 
20° /4°C, 
per gallon at 
88.6°C, 760 
a melting point 


acetate 
ot 


799 
(a0 


»pyl a 


gravity (ap- 
itely 
a boiling point at 
ercury 
x yi pressure 
. ot 1O°C. to 


and its evaporation rate by weight 


pressure, 
Its 


mercury 


vapor varies from 


at 121.8 mm. 


s compared with 100 for normal butyl] 
1150 for ethyl acetate and 2010 for 


in Isopropyl Acetate 


Solubility Various Materials 


Oil Soluble 


Insoluble 


ba) luble 


Ol 
ulose Acetate 
»phony 
narone Soluble 
Partly Soluble 
iluble 
luble 
oluble 
luble 
luble 
iluble 


Soluble 


nmar (dewaxed) 
ni Sx 
r Gum 5 
irl 


eed 


tic a 


Oil (raw) 
cellulose he 
iffin 
Soluble 


lac Partly 
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The open cup and closed cup flash points 


15 
lower explosive concentration limit in 
2.0 of 
spontaneous temperature 


of isopropyl acetate are 13 and 


per cent by volume vapor 


ignition 


Physiological Properties 


the 


Solvents”. 


n ot 
the 


ot 


“Toxicity 
that 
action 


Browning, i 
Organic states 
tox 


that 


periments on the 


acetate indicate its narcotic 


is somewhat less than that of normal propyl] 


acetate and isobutyl acetate but 
that of ethyl 
is also stated no ill effects from 


acetate 
that 


methyl! or 


dustrial use have been recorded. 


Commercial isopropyl acetate is 


the impurities being largely isoprepyl alcohol. 


acetate from two commercial sources. 
Ester Value Not 
Non-volatile Not 
Acidity Not 
Water 


matter 


line at 
Distillation Range 
(A.S.T.M. Specification 
D 268 
Color 
Odor—Re 
Specific Gravity 
(29°/20°C.) 


Weight 1.23 


Pelow 
Above 


9 
>) 


None 


0.8606 


idual 


Purity 
Non-volatile n 
Acidity 
Water 
Boiling R 
Color 
Odor 
Specific G 


Weight 


Not 
Not 
Not 


atter 


ange (5) mm.) Below 


Mila 


a 


and 
860 


Industrial 
few 


isopropyl 


greater than 


acetate. 


less 
more than 
more 


Miscil le 


0-5 platinum cobalt 
to 
Ibs. 


less 
more 
more 


( ompletely 


0.868 to 0.874 


7.27 pounds per gallon 


ation as compared with other low boiling 
solvents, it possesses the advantage of pro- 
better flow 
better balance during evap 


It is less soluble in water and dis 


moting initial in lacquer films 


and a solvent 


Its 
air is oration, 
solves less water than ethyl acetate and has 
ethyl 
Consequently, for the same humid 
of 


Under 


its 
F. a higher resistance to humidity than 
acetate. 


blush 


isopropyl acetate can be 


ity resistance, smaller quantities 
employed. 
certain conditions isopropyl acetate can be 
used te 
of 


thinners. 


» replace all of the ethyl acetate and 
the butyl 


ex 


part acetate in lacquers and 


potency 


Isopropyl acetate is also used in the manu 
facture of artificial silk and leather, films and 
It 


synthesis: com 


the 


plastics; in orzanic as a 


of and 


ot 


its ponent synthetic perfumes; in 


recovery acetic acid. 


Specifications 


usually supplied at not less than 95 per cent purity, 


Given below are specifications for isopropyl 


95°, 


») 


than isopropyl acetate by weight. 
100 ce. 


calculated 


mg 
0.02¢ 


« 


per 
acid, 
of 60 


than acetic 


as 


without turbidity with 19 volumes Be. 


i 
5 ( ° None 
None 


) 
Qo 
oO 


go" C, 


(Hazen) standard 


871 


0. 


at 20°C. 


* 


pet gallon (approx.,) 
95% 
0.005 
0.01 aceti« 
with 690 
Above 90°C. 


than isopropyl acetate by weight. 


than gm./100 ee. 


than acid. 


as 


miscible Se. gasoline. 


24.5° C.-None. 


A 
yone, 


Water-white. 


non-residual, 
at 20 


at 


BY USING QUICK, SAFE 


ENTHONE 


BAKED ENAMEL STRIPPERS 


on 


OV 


and 
ittack 


Ing 


glyptal, e 


enamel strippers 
HOURS to MINUTES 
baked enamels of 
lycerolphthalic 

is well many 
air-dry enamels 

any metal Strip 


baked cut actual stripping 
quickly and 
the urea-formaldehyde, 
anhydride and bakelite 
other long -« types of ja- 
Non-caustic will not etch 
rapidly—rins freely! 


sSale- 


il 


Write TODAY for FREE SAMPLE and valuable ad- 
vice for cutting your enamel stripping costs, 


NEW HAVEN, CONN. 
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New Gas Regulator 


\fter months of engineering the Alexan 
der Milburn Company announces the re 
lease of their new Py pe FF “Twin Stage” 


Regulator 
Unlike the methods, the first 
stage of the Type FF can be adjusted to 


iverage 


irious pressures, thus permitting it to be 
used for different operations, After the 
elected pressure is set, the delivery stage 
may be adjusted to any desired working 


pressure up to 200 lbs., or more, if specified. 
lt operates smoothly, and permits a uniform 
delivery 

The outstanding feature of the ly pe FF’s 
implied construction is a unitary valve 
issembly, which is used in’ both stages. 


This assembly has only four parts—-a small 


body, stainless steel spring, stainless steel 


ball, and special vulcanite seat-——operated by 


1 monel metal pin Seating is with instead 


of against the pressure. Each stage has a 


replaceable diaphragm, and removable 


loose, 


and interchangeable inlets, adaptable to any 


tank or line connection for any type of gas. 


Non-corrosive cylindrical filter sereens en 


close seat units, thus insuring protection 


from dirt and foreign particles. The bodies 
and adjusting keys are of forged bronze 
Particularly interesting is the fact that the 
first stage of the ly pe FF can be purchased 
separately, and attached to practically any 


make of 


it to two-stage 


single stage regulator, converting 


control. Only simple adjust 


ments are necessary 


For complete information about the Type 





FF “Twin Stage” Regulator, write the Alex 

ander Milburn Company, 1493 West Balti 

more Street, Baltimore, Maryland 
ee ene 





f 
{ 
Hq} 
Aza 
1 @ i 
a 






\\ 
Sr 


Twin-stage gas regulator. 
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Rust Preventives 


\ new series of rust preventives, includ- 


ing liquid rust-inhibiting non-drying pro 


ducts built from a newly developed base, is 
Houghton & Co., Third 
Philadelphia, Pa. This 


(non-drying) 


announced by E. F. 
& Somerset Sts., 
series also in¢ ludes vreast ly pe 
products; drying, hard-film products, semi- 
drying (waxy film) and soluble rust preven 
tives, 

The manufacturers state that the new 
basic material a non-crystalline 


th cle 


adhesion to metals, and 


provides 


cree ot 


homogeneous film, with a hi 
cohesion as well as 
surface rapidly making 


unbroken film 


conditions. 


that it wets out the 
a “non-tacky” impervious to 
atmospheric 

Products are provided to meet government 
and industrial specifications \ new meth 
od of accelerated testing of rust prevention 
has also been developed. A folder, entitled, 
Rust 
products and their advantages in 


with the National 


upon request 


“Houghton on Prevention’, describing 
these new 
connection Defense pro 


gram is available 


New Agitator and Circulating 
Pump Units 

Binks Manufacturing 

Carroll Ave., 

ing of their new No 


3114-40 


announce the market- 


Company, 
Chicago, 
1460 Series Combination 
Units, for 
Perfected for 
the large automotive plants in Detroit and 


Agitator and Circulating Pump 


use in spray finishing work 





Agitator and circulating 


pump unit. 
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elsewhere, these new units will 


needs of all industries where a 





circulating system is desired 


his unit is adaptable to all 


Type Tanks, and is recommends 


tiple spray gun operation, and 


pipe runs. The unit can be mour 
tank as shown or can be mounted 


tank and driven by a flexible shaft 


electric motors furnish the driving 
The new unit gives all the ad 
a stationary paint circulating sy 


yet is easily portable, making an 
tem for special colors and for sh 
standard colors. 


Complete price information and 


of typical hook-ups will be furnis| 
quest. 
New Spray Gun Model 
The O. Hommel Company, cet 
plier, Pittsburgh, Pa., announce 


model “Kingb 


duction of a new 
gun. This new model is especial 


for spraying wide surfaces. Besides 


spray, allowing for greater effic 
new model is said to have a finer 
distribution of 


tion, speedier 


very easily cleaned, will not cl 
ily constructed and will resist a 
of wear with a 
further information on this gut 
call the O. Hommel 


Pittsburgh, Pa 


minimum ot repa 


Company, Y 


Avenue, 


Manufacturers’ Literature 


Standard Spectfications tor Por é 


ameling Supplies. The Porcelain | 
Mfg. Co., Baltimore, Md., have 
booklet giving standard specif 


chemicals and materials used in p 


enameling. The specifications | 


prepared by the Research Labora 


the company. Such things as a 
carbonate, barium carbonate, B 
borax, clays, cleaners, acids, et 


cussed in the light of requirements, 
oft testing, packaging, etc, \ copys 


received on under 


head. 


request ompan\ 


Skin Guard. 
wood, N. J., 
booklet describing their new protect 
terial called “Skin-Gard”. This ma 


a cream, which, when rubbed into 


Magnus Chemical 


issued 


have recently 


] 


is said to protect against chemicals, 


and dirt of all kinds, thus protecting 


infection, cracks and abrasions. TI 
Gard comes in two. grades, reg 
water-proof. The water-proof grad 


to effectively protect the skin agains 


acid and alkaline solutions. 
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Electroplating and National Defense 


The role of electroplating and finishing processes 
for the National Defense is far more significant than 
what is casually apparent. 

The correct operation of intricate mechanical 
parts, such as for example, rifle parts, depends upon 
the maintenance of smooth, clean, non-corroded 
surfaces. Most mechanized equipment must with- 
stand continuous exposure to severe atmospheric 
conditions as well as mechanical use, without 
marked deterioration. Electroplating and rust-proof- 
ing processes are, therefore, of great significance. 

The most generally used plating processes are 
zinc and cadmium, and the most generally em- 
ployed rust-proofing processes are anodizing, phos- 
phate coating and chemical oxidation. Rust-proof- 
ing processes are used primarily as undercoats for 
organic finishes to increase the adhesion of the 
erganic finish to the metal, and to prevent the 
spread of rust or corrosion when the organic film is 
abraded through. 

The chemically oxidized finishes which are ap- 
plied to steel, while not having the corrosion resist- 
ance per se of zinc or cadmium coatings, neverthe- 
less offer some protection to the base metal and 
in addition, have the noteworthy advantages of 
reducing friction and of not involving change of 
dimensions of the parts when they are applied, thus 
allowing the maintenance of strict tolerances to 
mechanical size. Reduction of glare from ordnance 
is important, and the black coatings on iron and 
steel are particularly advantageous in this connec- 
tion. 

Cadmium appears to be more generally specified 
for plated parts in the armament program which, 
however, does not seem to be based upon any 
marked advantage in corrosion resistance, especi- 
ally when one considers the results of exposure 
ests recently completed by the American Electro- 
Piaters’ Society and the A.S.T.M. The amount of 
cadmium produced is dependent upon the zinc pro- 
tion, and in case of a shortage of cadmium, it 

not be a serious problem, (at least, from a 
rosion standpoint), to substitute zinc for cadmium. 
vever, there are other characteristics of cadmium, 
h as lower electrical contact resistance and ease 


METAL 


FINISHING, December, 1940 








of soldering, which make it preferred in some cases 
over zinc. 


The anodic treatment of parts, particularly for 
airplanes, has been practiced for some time. The 
artificial oxide film offers in itself considerable pro- 
tection to the base aluminum, and in addition, mark- 
edly increases the degree of adhesion between the 
organic primer and the aluminum. This is particu- 
larly evident in cases where the parts are used in 
warm, humid atmospheres. 


Lead plating was used during the past World 
War to redeem underweight shells. One of its best 
uses is for plating threaded parts to prevent galling 
or sticking of the threaded parts to enable easy 
breakdown of the joints. The lead acts also some- 


what as a gasket to prevent leakage. 

Hard chromium plating, which is really heavy 
chromium plating, is being used more widely. Thus, 
for example, molding dies for rubber or plastic, 
test gauges, engine cylinders and pistons are being 
heavy chromium plated with vast increase in life. 
This branch of the industry is particularly important 
in view of the heavily stressed condition of the 
machine tool industry. 

Heavy chromium deposits are being used to re- 
claim worn parts but, however, it appears that 
heavy iron plating, and even heavy nickel plating, 
may prove to be more advantageous than heavy 
chromium plating because the first two mentioned 
metals can be deposited much more rapidly than 
chromium. Iron electrodeposits, in addition, 
be case hardened to considerable depths. 


can 


Electroplating, especially of gold, silver and cad- 
mium, is particularly important in communication 
devices, such as telephone sets, 
breakers, switches, etc. 


relays, circuit 

The American Electroplaters’ Society has offered 
its services to the National Defense Board for prob- 
lems pertaining to electroplating, and in addition, 
the publications devoted to this field, as well as the 
many technical specialists and organizations in the 
plating field throughout the country, stand ready 
to serve their country with technical advice and 
developments, 
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In Hot-Dip Galvanizing 


PART IV. CONCLUSION 


By Dr. Ing. Heinz Bablik 


This is the concluding section of Dr. Bablik’s article, 


the first part of which appeared in the Sept. issue of 

Metal Finishing. 

Fie. 17 shows further contribution to the study of the 
structure of galvanized coatings in a microsection of a 
Crapo coating on wire. It seems as if only one layer 


of crystals is present, as is the fact in the coatings repre- 
sented by Fig. & the that the 
alloy has a considerable extent. The most outstand 
flexibility. 


only with difference here 


lave 
its excellent 


ing quality of a Crapo coating ts 


Phat is produced by the treatment Mm a molten sodium 
eyanide bath. which seems to affect the surface in such 
a way that an alloy laver is formed with excellent bend- 
ing qualities The coating in Fig. 4 (the Sendzimir 
process) and Fig. 3 (an aluminum alloyed bath) show 
only these € crystals. All these coatings have very good 
bending qualities It may therefore be suggested that 
rood bending qualities are to be expected if the alloy 
layer of a coating consists only of ¢ erystals and that the 
bending qualities are reduced if the 8, crystals are there 
as well This supposition however has still to be proved 


by further experiments 


Iwo microsections of another very well known process, 
the galvannealing process, are given in Fig. 18 and Fig. 
19 This process involves heating the sheet for a short 
time after regular galvanizing. During this time the 
reaction between iron and zine continues and the result 
is that pure zine no longer exists in the coating but 
only iron-zine alloy erystals. It is not easy to verify 
the composition of these crystals Naturally temperature 
and heating time will control what phases are to be 
formed. lo a certain extent. in Fig. 18. the former 
structure of the different layers can still be seen. It is 
suggested that in Fig. 19 the influence of the heat was 
vreater, so that the other crystals seem to have been trans- 


tormed to the 


he 


a certain 


phase 
writer hopes that the microsections given have, to 


extent at least. shown the great influence of 


varving conditions on a galvanized coating. in its alloy 
lavers and on its qualities, among which we may chiefly 
consider its bending qualities. Further, light has been 
thrown on the methods and circumstances under which 


the gain in weight of a coating is controlled. 
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The Reaction of Zinc and Iron 
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Bells Through The Ages 


“SE bells have any sides, the clapper will find ‘em’ 
Ben PJonson 


By Joseph Danforth Little still used in Africa and South America. The Chinese 


also use bells of teak wood and other hard woods. 
Nutley, N. J. The origin of the bell is uncertain. Perhaps primitive 
man, when he began to hammer metals, found that malle- 
able copper, when beaten into saucer-like shape, had a 


MHVHE origin of the bell is of the remotest antiquity = 
| : . ' resonance when struck and this interested him. In the 


may be reckoned as among the oldest man-made . ok . 7 
; Bronze Age, when the mixing and melting of copper 
sound producing contrivances, for they were known in the : 5 3 : 

aay ’ and tin became prevalent, the increase in resonance and 
ry earliest days, before history began to be recorded. : 
' : : tonal power of the cast bronze article over the hammered 

Throughout all ages. in all countries and among. all 
, ' became apparent. 

s, bells have been the subject of symbolism, emo- 


: ind influence and have been referred to by many 
ient writers. Like the mariners compass and gun 
wder, bells seem to have been known in the East be- 
re the penetrated to Europe. Bells have a fascinating 
ince of interesting history for not only have they 
made in every country but they have been made 
every conceivable material from crystal to copper. 
have been made in scores of forms and sizes and 
ire turned to a thousand uses. They have been 
vered in the ruins of many ancient civilizations. 
eral types have been found in Egyptian mummy cases. 
‘idest of bells of which there is a record, are some 
ian bells found in the palace of Nimrod. They are 
to have been composed of eighty parts of coppe1 
twenty of tin. 
ver since the early age of man, sounds from stone, 
int wood and that of metals that came out of the 
and sounds evolved from crude instruments. that 
rincipal, if not in shape, bore resemblance to a bell, 
made a strange appeal to the mind and emotions 
in. Bells were in existence long before the birth 
Christ. They were known and used by the Assyrians, 
tians, Etruscians, Chinese, Greeks, Romans and also 
lews. They were used for both sacred and profane 
invention of the bell is claimed for China, for 
lls have been known to the Chinese for forty-six cen- 
and the bell making art had attained its height THE GREATEST BELL THAT MAN HAS EVER MADE 


‘ies as ention is ac of a huge be oasis 7 — : 
centuric ago. Mention is ma le of é bell his huge bell was built by Boris Goudonoyv to hang in the 


y the Emperor who built the great wall of China bell tower, but when completed was found to be too heavy 
1) B. C. Some of these bells cast centuries ago were for the building to support. It was, therefore, hung on a 
platform outside the tower (travelers to Moscow in 1611, 
Z reported that 24 men were needed to swing the tongue), 
ins on the outside of the bell. but a few years later a fire in the Kremlin destroyed the 

first sound producing instrument which primitive platform and the bell was broken. It was re-cast some 

a years later, only to be again broken. A third time it was 

' : ¥ re-cast, this time even larger than before. but the water 
bbles in a hard sea shell or a dried gourd with poured on it when it was red hot, in another fire. caused 
Or pebbles inside. which he used in some crude it to crack. It fell again and remained buried for 100 
Tn talk ae ven Diet i Dee: eek amie years at the foot of the tower, until Emperor Nicholas I, 


, ; s in 1835, had it exeavated and mounted as shown. It is 
ped from these simple rattles. Bells of wood are believed to weigh about 200 tons. 


with a heavy wooden beam, suspended by ropes 


nvented, was probably a rattle. Perhaps it was a 
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Pliny, writing about A. D. 55 (c. Plin. His. Natur. 1, 36) 
says bells were used long before his time. Lucien, writ- 
ing in 180 A. D. mentions a bell in connection with an 
instrument known as a “Clepsydra”. This was a time- 
measuring device, operated by water and as the water 
flowed, he tells us that a bell was rung periodically. The 
Strabo, who 
tells us that the Romans announced 
the hour of bathing by 


clocks or watches in those early days. They also used 


type and size of the bell is not known. 
was born in 64 B. C.,, 
lintinnabulum, there being no 
bells for announcing public markets and to assemble 
families. The Romans had a custom of providing a 
hand bell to be rung by the sentries as they went their 
At each suc- 
cessive tower the guard turned out at the sound and the 


rounds upon the ramparts of a fortress. 


bell was handed to the sentry in charge of the next sec- 
tion of the wall. 
assured that all the guardians of the sleeping city were 


This was perhaps useful, in that it 


on the alert, but it had its disadvantages of informing 
the enemy of the moment when the sentry had passed 
any given point. 

On account of their association with pagan rites of old 
Greece and Rome, the use of bells in Christian shrines 
was deferred for many vears. They were introduced into 
England by the Romans at the time they invaded that 
country which was about the second century and soon 
after that they came into scant use. The Christian 
church adopted bells about the year 400, In 550 they 
were used in France and in 650 they were in common 
use in England. The early Celtic bells were of ham- 
mered bronze. in shape like sheep bells and were riveted 
on one side. The earliest Saxon bells were not cast but 
were made of plates of iron riveted together and were 
probably used. as hand bells. 


Bells Mentioned In Sacred Scripture 


In the writings of Moses, the oldest literature extant. 
(Ex. 28, 32-35) “Golden bells” are mentioned. It reads 
“Upon the hem of it, thou shall make pomegranates 
round about the hem thereof and bells of gold” 
pomegranates, sus- 
pended to the “robe of the ephod” in which the Hebrew 


These bells were intermixed with 





Garden of the Bells in the Mission Inn Collection at 
Riverside, Calif. 
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High Priest, Aaron, performed his duties in 


Sal 
tuary when he was hidden from their sight in holy 
veil. The tinkling sound of these gold bells around the 
vestments of the Levitical High Priest made a 3 ‘a 
announced and intimated to the people in the ou vurt. 
his presence when he went into the holy place burn 
incense and to attend to the sacred ministrati that 
they might then apply themselves to their dey S at 
the same time. In Exodus 39, verse 25, the command 
was given and carried out, we are told, that “bells of 


pure gold” be made. It is interesting to note th 
four thousand years ago, these wonderful people must 
have been metallurgists of no mean ability, and must 
have understood the art of assaying to have produced 
bells “of pure gold” or as we would say today, bells of 
fine gold. 

There is no doubt that these bells answered the same 
purpose as bells used during worship by the Brahmins. the 
Hindoo and the Roman Catholics during the celebration 
of the masses. Bells of this period were no novelty for 
Small bells have 
been found in the very early mummies at Thebes. They 


they had long been in use in Egypt. 


were also used as appendages to their royal robes by 
the ancient Persians. 

The use of bells on the trappings of horses and espe- 
cially those trained for use in war, is a very ancient 
custom. The prophet Zechariah (Chap. 14 v. 20) says 
“In that day there shall be upon the bells of the horses’ 
Holy unto Jehovah” which implied a custom of that 
early period. These bells it is thought were designed 
to quicken them on their journey and give notice of their 
approach. Some of the old sculptures discovered at 
Ninevah represent horses with bells hanging from their 
bridles. At the present time, Russian horses frequently 
carry bells hung within the arch which surmounts the 
native horse collar. In Egypt and other Eastern coun 
tries, girls wore strings of bells, about their ankles, for 
the sake of their pleasant sound, as they do in Cairo 
today. In ancient Egypt, the festival of Osiris was an- 
nounced by the ringing of bells. Bells of bronze used 
by the ancient Assyrians have been found in that an 
cient country. 


Bells Not Used In Bible Times For Calling 
People To Worship 


Bells are not spoken of in Sacred Scripture as being 
used for the purpose of calling the people together 
Amongst the Jews, it will be remembered that, although 
small bells were known, the need had been felt for some 
accepted method of calling the people to worship and 
therefore, solemn assemblies were summoned by a blast 
on a silver trumpet. Thus ran the Divine command 
for the assemblies of the Isrealites “Make thee two trum- 
pets of silver, of a whole piece shalt thou make them: 
that thou mayest use them for the calling of the assembly, 
and for the journeying of the camp and when they shall 
blow with them, all the assembly shall assemble themselves 
to the door of the tabernacle of the congregation” (\um- 
bers 10, 2). In the same chapter it reads: “In the day of 
your gladness and in your solemn days, in the begit™ 
nings of your months, ye shall blow trumpets over your 
burnt offerings and over the sacrifices of your peace 
offerings”. In a word, on occasions where we uld 
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the clash of bells, the Jews were familiar with 
of clarions. The silver trumpets gave place 
etal and wooden plates, which in their turn 
succeeded by the bell as we know it today. 


Bells, The Chief Guardians of Cities 


n early days, he who held the bells, held the city, for 
he could instantly rally his forces around him to 
the public square or the ramparts and next to the cannon, 
bells were the chief city guardians and when a town 
was taken by the enemy, the conqueror commonly 
acknowledged the political importance of bells by cap- 
wring the belfries and taking as spoils of war all the 
town’s bells, breaking them up and melting them. for 
cannon or to use them as signals against the town, thus 
doing away with the means of issuing public calls of 
any sort and destroying the signal for revolt. To de- 
prive a town of its bells was a sign of degradation. 
Many a bloody chapter has been rung in and out by 
bells. Frequently, the cannon were later melted to supply 
a garrison with bells. Bells and banners for centuries 
have formed the most coveted spoils of war and bells 
have frequently been rung to celebrate political victories. 

Fire has been responsible for the destruction of many 


The great fire of London destroyed many valuable 

bells. The bells of old St. Michael’s Church, Charles- 
ton, were originally cast in 1764 and twice suf- 
fered the calamities of war. 


ton. S. C. 


During the Revolutionary 
War, they were seized at the capture of Charleston and 
sent to England. 
ind returned 


An American merchant bought them 
them to the church. During the Civil 
War, these bells were removed for safety to Columbia, 
S. C. but fate had ordained that they 
volved in the burning of that city. 


were to be in- 
The metal was re- 
covered from this second disaster and in 1865 was sent 
to England, to the Whitechapel Foundry, to form a part 
of a new peal then being cast there. 


Bells Hidden To Prevent Theft 


Bells have sometimes been hidden to prevent them 
In Suffolk, England (in 1897) it was 
found mecessary to pump out water from an old pond 
and dig out a considerable depth of mud at the bot- 
tom, in which process, a bell bearing the date 1133 was 
laid bare, embedded in the clay which formed the sub- 
soil. One wonders, was it flung there by despoilers or 
by some friendly hands endeavoring to save it from 
desecration, who failed afterwards to recover it. In 
troublesome times, bells have been melted down and the 
metal used for cannon or coinage. 


from being stolen. 


During the reforma- 
tion there was a great destruction of old bells. The 
great weight of metal, made bells of monasteries and 
religious houses valuable spoil, and few survived the 
dissolution of the monasteries under King Henry VIII. 
It is said that Henry VIII, who seems to have been as 
fickle about bells as he was about wives, once wagered 
and lost a chime of 12 bells on a game of cards. 


Bells Used on All Occasions 


more convenient method of attention. 
ie sound of the bell seems to have been devised 
The clangor of bells is inseparably connected, 


imagination, with the idea of a Christian place of 


attracting 
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worship. Besides the duty of calling us to worship, 
bells are entrusted with the more worldly task of appriz- 
ing us, from their metal throats, of the flight of hours. 
Before clocks and watches came into general use, the 
workers in the fields were summoned to their labors by a 
bell which rang at five o’clock in the morning and at 
seven in the evening, the latter to indicate that the labors 
of the day were to cease. 

Bells, from time immemorial, have shared in the sor- 
rows and joys of mankind and have been used for every 
sort of an occasion, both grave and gay and have played 
a conspicuous and important part in both religious festi- 
vals and in pagan ceremonies. One of the earliest and 
primary uses of the large bell was to summon the faith- 
ful to the church service, an important adjunct and a 
very necessary proceeding before the introduction of 
clocks and watches. Another ecclesiastical use to which 
bells were put was peculiarly an odd one, in that they were 
used for the purpose of cursing. A silver bell said to 
have been made by Cellini for Pope Clement VII was 
extravagantly carved with serpents, flies, grasshoppers 
and other insects. This bell was employed by the Pope 
in a papal cursing of the creatures depicted whenever 
they became too numerously ravenous and made of them- 
selves a nuisance throughout the land which they some- 
times covered like a crawling blanket. The curse was 
supposed to check materially their depredations through 
the interference of a mysterious power. 

The early days of bell ringing or bell signals for 
laborers and mechanics, carry us back to a time when 
watches were seldom found in the pockets of poor men, 
and even clocks were not often seen in the cottages. The 
church clock or the church bell often regulated by the 
ancient and not over trustworthy watch of the old parish 
clerk, then set the time for the parish and performed a 
really needful work. At sea, the flight of time is marked 
by a number of strokes on a bell hung usually near the 
mizzen-mast or in the forecastle. 


Bells Have Been a Medium for Expressing Emotions 


Bells have long been a medium of expressing the emo- 
While it is true that 
a bell may have but one sound for all occasions, yet it 
carries a different import for the same, to different ears 
and different minds. On public occasions, the peal is 
merry and the loud tones of the bell on a joyful occasion, 
seem to add to the general felicity but in times of great 
calamities, the same sounds from the same bell are most 
doleful. 

Bells have rung out to commemorate great events of 
history, struck terror to the superstitious and have given 
many. They have rejoiced with those 
rejoicing and mourned with the grieving. They have 


called the devout to prayer, summoned the populace to 


tions, sorrow and joys of humanity. 


consolation to 


battle, announced historical events. welcomed the victors, 
sounded the alarm for danger and warned men of the 
approach of a storm, flood, fire and tumult. They have 
been rung for rustic weddings, announced the glad _ tid- 
ings of the birth of a royal heir and have guided the 
peaceful pilgrim on his way. Death, that mighty leveler, 
is announced to the world, for both rich and poor, by 
the knelling of the church bell, for a departing soul 
“For Whom the Bell Tolls.” 


The ringing of bells has 
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segved is the signal lor several occasions. 
According to history. the Vesper Bell was the 
known as the 


butchered in Sicily. 


massacres on 
massacre 
“Sicilian when 8000 


\ espers” 


209 
in 1882 


| rene h were 


Bells Have Shared and Shaped Much Human History 


In the Middle 
ot clocks 
people to 


\ves they combined the various functions 
tele graph and radio, calling the 
open their 
travelers outside of the city that the city 
closing for the night. and sounding the alarm of danger. 
From childhood to old age. the ringing of bells has be- 
come associated with every event, trivial and important, 
Under the 


rie Wspape TS, 


arise when to warning 


shops, 


gates were 


which filled people's davs. relen of Charles 


I. bell ringers formed guilds, and just as all trades of 
England, their guilds claimed prestige over their more 
prosar brothers One of the foremost objects of the 


Guilds was 


Bell Ringers belfry 


proper care and use of bells and belfries. 


improvement and the 
One of the guilds of old London, was a guild of 
bell ringers at Westminster in the time of Edward the 

This guild can be 
Henry III, 
The earliest bells were probably not cast but 
Bells of this 
wedge shaped, broad at the 
Saint 
saint of the 
lived in the 


He was a versatile person and 


early 


Confessor traced as late as the time 


of King 
patent 


from whom it received a_ royal 


made of metal plates riveted together. 


kind were not round but 


rising to a ridge Dunstan 


chief of Monks”, 


worker in 


mouth and 
“the 


an expert 


at the top. 
silversmiths, 
LOth 
for his labors in 


patron 
metals, century. 
famous 
ecclesiastical art and for his de- 
wicked- 
eh places. He was a bell founder and was in- 
bells in 


gave not only 


the advancement of 
votion and his fearless denunciation of sin and 
ness in h 
several churches. It is 


bells 


which he 


hanging 


recorded that he 


strumental in 
which hung for 


Cathedral ove ruled from 


ages in Canterbury 
945 to 968, but he also gave a 


series of rules for the 
correct use for ringing bells. 
Saint Patrick 


vear 440 and 


Gaul to 


with him a 


went from Ireland about the 


took skilled work- 


men and among them were metalsmiths. bell makers and 


group of 


braziers. He founded monasteries and had the _ bell 
makers produce bells. These early bells were rung by 
being struck like a gong, with a hammer or a small mal- 
let. Later, the clapper was added. There are several 
bells still preserved as having once belonged to Saint 


Patrick 


\ bell that bears his name is still preserved 


at Belfast. a cast of which is in the South Kensington 
Museum in London. Another bell traditionally asso- 
ciated with Saint Patrick was made of hammered iron 
and is one of the most highly prized relics of Celtic 


Christianity 


Bells In Christian Churches 


The clangor of the bells is inseparably connec ted, in 


our imagination, with the 
Bells, large 


all civilizations 


idea of a Christian place of 


and small, have been a feature of 
Most of the 


more bells, which 


worship. 


from the earliest times. 


churches in old England have one or 


ring for weal or woe, for pathos or prosperity, and 


which speed the waning years and welcome the 


While bells 


new. 


were made and used in ancient times, the 


636 











church beil does not have « 


use before the dawn of Christianity and we do 


large appear to 


any evidence of them until well on 
century A. 
of persecution, the faithful were accustomed to 


towards th 
D. In the first centuries of our era. o) 


prayer and praise, by stealth in groves and des 


“in dens and caves in the earth”. The early C| 
in consequence of these persecutions, to which f, 
to time they were exposed, did not use any nols 
When they 
publicly, without fear, in some places, they us 
Credit 
bells has been given to Saint Paulinus, Bishop th 
See of Nola, in the city 
about 400 A. D. 


mons to their meetings. were able | eet 


pets as the Jews of old did. 


for one of tl] first 


of Campania, who flourished 


In this country among the first records, is 
1632, when bell ringing is mentioned. In 1633 
a meeting house was built in Dorchester, Mass the 
people were called by a drum and other town 1 Is 


of 1636 and 
for this purpose. 
1640 voted 
earliest bells in this country were imported from England 


1637 also speak of the drum being used 
One of the 
“4, pounds yearly for ringing the bell”. Th 


churches in Bost 


but with the discovery of beds of iron ore in this 

try early in the 1600’s, and the setting up of foundri: 
after, bells of both iron and _ bell 
One of the first foundry 
who also forged a cannon in his foundry at Mansfield 
Mass. and he bells. 


Bells are inseparably interwoven 


Soon 


metal were cast 


men was Col. Benjamin Hanks 


also cast many 
with the Christmas 
season and the midnight service, now so customary 

New Year's eve. 


ring about these bells, expressing an exultation whic! 


There has always been something sti: 


can be expressed in no other way. Of all times ii 


vear. none has become so closely associated with the 


popular faney as the beloved feature of bells at this sacred 


festival. One’s heart throbs with emotion when the 
bells of old Trinity Church, in down town New York 
peal forth familiar Christian hymns and Saint Thomas's 
and Grace Church in midtown and the Riverside Church 
uptown, float their anthems over the city house tops 
and bring to our remembrance the holy day. Now 


the radio we can listen to Big Ben of Westminster, as 
it proclaims to the world, the arrival of the day of days 
so dear to all little children. 

Ringing on New Year’s eve is rather more secular than 
religious. The usual custom is to ring the old year out 


and the new year in at midnight. 


Bell Ringing an Art 


Bell ringing was an art and the bell ringers of old 
England were and are very proud of their accomplish 
ments. One old bell ringer in Horsham, Sussex, England 
was quite proud of his record for he had not been ab 
sent from his rope for sixty-six years, but this wonderlu! 
record was eclipsed by a bell ringer in Barwell, Leiceste! 
shire, England, who was considered the oldest bell 
world. He had a 
bells on 85 successive Christmas days and at that 
King Edward VII sent him a 
congratulatory letter on his long service. In an old 
English play entitled “The City Match” we find the to! 
lowing: 


in the record of having rung tne 


was 97 years of 


age, 


METAL FINISHING, December, 1°#! 









en, Sir, in time you may be remembered at 
quenching of Fir’d houses, when the bells 
backward, by your names on the buckets.” 
iccepted way of ringing in times of alarm was 
to “ring the bells backwards” and in these early days 
absence of fire engines, hand buckets were used 
water in quenching fires. It is said that as early 
s ( A. D. the Pope ordered all churches to have 
[he bell as a domestic signal harks back to the 
ws of Queen Anne. Shakespeare knew it as a domestic 
for in Macbeth (Act. II, Scene 1) he said to his 
“Go. bid thy mistress, when my drink is ready, 


She strike upon the bell”. 


lhis bell was modeled after the St. Edward bell, made 
order of King Edward III for Westminster Abbey 
ind was originally cast in London in 1750 in the foundry 


Thomas Lester. one of the oldest businesses in London. 
[he bell was 4 feet in diameter, 3 feet high and weighed 
2.800 pounds and cost 100 pounds sterling. It arrived 

\merica in 1752. It was cracked on the first trial and 
is recast in 1753 and placed in position by Pass & 
Stow \n account of this appears in the Maryland 
Gazette. of July 5, 1753. It remained there until July 
th, 1835 when it cracked, tolling the funeral solemnities 
of John Marshall, Chief Justice of the Supreme Court 
ie United States. It was then removed from the 
steeple and now remains in Independence Hall an object 
of veneration and curosity as well as a monument to 
the days when American Liberty was young. 

Historic Christ’s Church of Philadelphia has chimes 
vhich are over 150 years old. The church records 
show that although 300 people subscribed to them, the 

unt pledged was insufficient, and church fairs being 
unknown. and lotteries being held in high esteem, the 
vestry met to consider raising money for completing the 
steeple and purchasing a set of bells. Benjamin Franklin, 
with twelve other representative citizens, sold tickets for 
the lottery at his dwelling and place of business. In the 
dark days of the Revolution, the Christ Church bells, 
history states. were taken down and sunk in the Dela- 
vare River to prevent their being destroyed by the British. 
With the return of peace they were returned to the 


steeple These well known chimes are among Phila- 
delphia’s greatest treasures. 

Bells in our own land of America have been rung in 
times of war and alas; three times to announce the 
issassination of as many Presidents. Paul Revere, the 
patriot. whose name has been made famous by Long- 
lellow. in his poem, “The Midnight Ride of Paul Revere” 
cast some 250 bells. A few years after the Revolutionary 
War. he built a furnace in Canton, Mass., just outside 
of the City of Boston, for the casting of bells. In 1792 
ist his first bell, weighing nearly a half a ton. This 
was for the “New Brick Church” in Boston. Several 


' his bells are still calling the faithful to worship. The 
bell in King’s Chapel, Boston was cast by Revere in 


Two of his bells are still in use in the city of 
New iryport, Mass. 
bell in the tower of the Court House in Fredericks- 


burg. Va. has hung there for the past century. This is 
a ento of a bygone day, according to the inscription 
n bell which tells us that it was cast by Paul Revere 
: 28 and presented to Fredericksburg, Va. by Silas 


in that same year. 
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The bell on the old “Constitution” was cast by him in 
1797. The four bells that hang in the Clock Tower of 
the Metropolitan Life Insurance Building in New York 
City are known as the world’s highest bells, being over 
700 feet from the street. The sound of these bells is 
heard many miles out at sea. 


Many of the Early Bell Founders W ere Itinerant 
Workers 


In oldest times people were proud of their bells and 
gave liberally in money towards their casting and erec- 
tion. In the early days of England about the thirteenth 
century, when roads were bad and locomotion difficult, 
bells were frequently cast within the precincts of religious 
houses, in church yards, with the clergy and monks 
standing around, chanting psalms and reciting prayers. 
When a bell was cast in the church yard, there was 
great local excitement, for it was an important event. 

The bells of early Christianity were closely associated 
with the church and were looked upon as sacred. The 
early bell founders were proud of their work and fre- 
quently stamped their name or symbol on the bell. Fre- 
quently a date was added and often a verse of scripture. 
Another reason for these migratory bell founders was 
doubtless on account of the condition of the pathways 
and highways, which made the transport of heavy masses 
of metal a matter of no little difficulty and therefore as 
far as possible, they would work as near as possible to 
the bell tower to which the bells were to be raised and 
hung. 

As churches and monastic houses or institutions in- 
creased in number, the art of bell-founding drifted into 
the hands of a professional class. Many of the early 
bell-founders had no fixed place for working but traveled 
around the country rearing temporary foundries at con- 
venient centers and there casting such bells as might be 
wanted throughout the neighboring district. In several 
places in England, within the last few years, during the 
excavations in or near a church yard, indications of the 
former existence of a furnace for the casting of bells 
was discovered and also a mass of bell metal was found. 

Pepys, that quaint and celebrated diarist makes sev- 
eral allusions to the night watchman or bell man. On 
January 16th, 1660 he says, “I stayed up until the bell 
man came by, with his bell, just under my window as I 
was writing this very line and cried ‘Past one of the 
clock, a cold, frosty, windy morning.” On July 30th, 
1665, he refers to the ringing of the Death Bell at St. 
Olave’s, Hart Street, at the time of the Great Plague and 
still another of a more joyous nature, in which he refers 


to the bells of Philip Morton. 





METAL FINISHING BUYERS’ DIRECTORY 
This Directory will be published shortly after 
December 27th, 1940, and will be an up-to-date 
source of information for purchase of supplies, 
materials and equipment for the plating and fin- 
ishing industries. 


Write now for your copy. 
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Some Observations on Automatic Polishing 


BY ANDREW V. RE 


Detroit, 


The author has described in detail the construction o1 
an automatic polishing machine for polishing flat 
objects. The belt system, work holders, exhausts and 
choice of wheels are outlined. Dise grinding is discus- 
sed in relation to the automatic polisher. Directions are 
given for preparing and treating the various polishing 
wheels. A practical discussion of the subject.—Ed. 


Belt System 
’ kK have on the market today, good automatic 
polishing machines which can be purchased for 
polishing | flat steel. The travel like 
a conveyor with a belt-like system, have individual motors 


iron or machines 
for each polishing wheel, and also an individual motor 
for driving the belt. The driving motor should have a 
lever 
fast, 
also be connected in a manner so that the belt can travel 


handle so that the operator can make the belt run 


medium or slow. Furthermore, this motor should 
backwards as well as forwards. 

There is absolutely no need to have two or more bulky 
One belt 
will be sufficient, providing that it is arranged so one can 
The belt travels 


on two pulleys, one on each end; it should have a fast- 


belts to take up a lot of room and catch dirt. 
use the same for many different articles. 
ener so it can be placed together like any belt running 
The length of the belt will be entirely up 
to the article which is to be polished. This belt is made 
3/16” in thickness and the width of 
the steel placed upon it is entirely up to the object to be 
This sheet 
and the canvas should be 
load. 


It matters not what shape the flat steel or iron may be 


a machine. 
as follows: 14” Oo! 


steel is fastened to the canvas belt 


polished. 


sufficiently heavy to carry the 


in order to polish. It can be square, round, or in fact, 


any shape. Of course, there must be something fastened 
to the belt, in order to hold the articles being polished, 
to their 


wheel 


natural place. Otherwise, when the polishing 


with the article, it will kick off 
the object being polished, and believe me it will fly off 


comes in contact 


with terrific speed, and probably do considerable damage. 
in thick- 
ness and round, a piece of drilled iron or steel should be 
bolted to the belt. It is advisable to countersink the 
holes so the bolt heads will be even with the top of the 
supporters, which will hold the object being polished. 


For example, if the article to be polished is 14” 


Underneath, the nut and washer must also be counter- 
sunk in the canvas in order to have the belt travel level 
and right. Those two pieces which have now been screwed 
onto the belt. should be approximately 1/16” thinner 
than the object which is to be polished. In this manner. 
the two pieces which are holding the article, will not 


strike the polishing wheels 
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half circles (one in front and one in the rear) 
will hold round pieces very firmly. If the object being 
polished should be square, a straight piece in the rear 
and a “V” shape in front, will do the trick. Should 


the object have a hollow underneath, either a groove ot! 


Two 


hole, the condition will then require a piece bolted to 
the belt, and the hole or 
the groove of the work, whatever the case may be. 

thick, to 
high, but it must be borne in mind that the 
chuck, is called, be thinner 
or lower than the work will be after it is completely 


polished. 


former will enter either the 
The pieces to be polished could be from 14” 
” or’ 5” 
holder or whatever it must 
Try to avoid drilling too many holes in the 
other words, try to use the same holes for 


The shape 


belt, or in 
different holders or chucks that may be used. 
of the object to be polished should be used to carefully 
pre-determine the positions of the holes for fastening the 


work holders, i.e., make the holders according to the 
object. 
There must be an idler or other device to hold the 


as otherwise 
After all is 


said and done, the machine must fulfill the same purpose 


belt up properly so as not to allow it to sag, 
proper grinding or polishing is impossible. 


as a man holding an object on a board against a po! 
ing wheel. 
Wheel Selection and Treatment 


The automatic polisher, herein described, can be 
chased with from four to twelve wheels and more. 
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ist be kept in mind that alloy castings or even It is not advisable to use a water jet. The water fall- 
cold rolled steel may vary considerably in hard- ing on the disc wheel, will not only rust the iron or 
: for instance, if the casting is made from scrap steel, but will make the dust from the iron or steel 
stead of virgin pig iron. Some castings may not form a somewhat pulpy mass which cannot be removed 
ificient silicon or may vary widely in graphite by the blower. Furthermore, the disc wheel will be- 
come plugged and will not do much cutting but will do 
Personally, | have used four, six and up to twelve a great deal of scratching. 
ee| machines. Now, assuming that a twelve-wheel auto- 
polishing machine is used, it does not mean that Operation of Polisher 
it is necessary to use all of the wheels. One wheel can 
be used if such is the requirement for the work to be One operator can turn out approximately 1000 to 
roduced. For instance, if the casting’s constituents are 1500 pieces per day in eight hours ‘pieces the length 
properly balanced they may have a close grain and yet of about 5” to 6", and 3” to 5” in width. In front of 
ill not be hard. It is obvious that if only articles 2” each polishing wheel there should be an air jet to blow 
in width are to be polished, a 344” or 4” ‘belt will be away the dust. It must be borne in mind that the belt is 
sufficient. Naturally, the wider the article to be polished, traveling very flat and consequently there is dust and 
the wider the belt must be. This also applies to the grit from the polishing wheel as well as the dust from 
polishing wheels. Therefore, the wheels should be made the iron or steel, and some of it is certain to drop upon 
suit the individual job. Why should a five or six- the face of the work; the blowers cannot remove all of 
inch face wheel be used on an object of only 2” or 214” the dust. As the flat work travels from the No. 80 grain 
‘» width? wheel onward to the next wheel of the No. 100: grain, 
[here is a hood, of course, over the wheels and a pipe and to the succeeding wheels, the result will be very 
leads to the door connected thereto. The outside poor, for the work will be scratched and make what is 
hood or shall we call it a cover. chould have tacos known by the polishers—a “wild emery mark”—due to 
ur lugs, bent over to fasten onto the other part the fact that the grain and dust are crushed between 
a lot of fussy bolting, etc. This cover should the object being polished and over which the wheel is 
{| projection so that the nut which holds the flange traveling. 
the wheels on the arbor, wili not rub against the It cannot be expected to obtain satisfactory finish 
from a solid emery wheel. Solid emery wheels are all 
wheels should not he fees than 12” in diameter. right for what they are intended, but not for a high 
preferably 14” to 16”. The speed should be approxi- grade finish on iron or steel. 
mately 1800 RPM. The belt conveyor has, of course, The writer has found that two No. 80, two No. 100 
different speeds. Naturally, the diecuae tha tam te oper- and two No. 120 abrasive wheels would not remove the 
ated. the more time the wheel will have to travel over marks from the tools if machining is done. Hence, the 
the object being polished and the object to be polished cost of the abrasives, cement or glue, must be taken 
cannot just be skimmed over, to get a proper polishing into consideration. Also, the time for cleaning, setting 
J Quite true. a lustre may be obtained on the object UP the wheels and labor, will make it very costly. When 
by just skimming over the same but that is not a polish- an article has to be re-run, the time which is consumed, 
ing job—far from it. A proper polishing job will save = simply wasted 
time in buffing, buffs and buffing compositions. It is When the castings are hard or circle-like, with chatter 
far more economical to pay a little more for polishing marks from tools, this set-up works quite nicely: 
and have a good finish than it is to pay twice as much 


by trying to polish on the buff, especially after the work iwo—No. 80 dry grain abrasive wheels 
d “ce 100 ““ ““ “ ce 


“e “cc “e 


is plated. An object which is flat should never be ma- 
chined because deep tool marks may result which are is ~ 120 
diff ult to remove. ~ 140 7 . * wheel 
140 grease grain abrasive wheel 

, — ae 180 6 ” 3 

Dise Grinding on ms ra - 


Personally. I have found that I could turn out con- 


siderably more production, to say nothing about the Wheel Set-Up 
quality, on a disc grinder. The disc grinder should 
some kind of cylinder or chuck. to hold (by air The polishing wheels are made of sewed buffs, or can- 
essure), the object to be ground. Consequently, every vas; that applies to Nos. 80, 100, 120 and 140 grits. 
can be properly fastened and ground very rapidly Starting with No. 80, follow with the No. 100 and No. 
a perfectly flat face. The grain of the disc grinder 120, which are nothing more than roughing wheels, to 


red will depend upon the alloy and its roughness. remove sand holes or marks as explained. Personally, 
speed of the dise grinder is approximately 1400 I have had stubborn cases where the cast iron was so 
1. The cylinder or chuck which holds ‘the object. hard and again where the chatter and tool marks were 
be made so it will have an upward and downward so bad that I was obliged to re-run the articles two and 
n against the disc grinding wheel: eight to ten three times in order to get results, which, of course, cut 
nute are sufficient. In this manner, the operator down my production and increased the cost. 

1 accomplish the same roughing results as by hand For No. 180 and No. 200 grain wheels. I don’t know 
nly much faster. of anything better than felt. There are three grades of 
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called rock-hard, the 


Personally, | prefer the medium. The 


wheels: other medium 


felt 


and 


one 
solt. 
first No. 180 wheel should be greased with mutton tallow 


is 


the last, 


by rubbing the same on the face of the wheel and then 


taking 


an old buff and rubbing the grease in well, so it 


will penetrate into the abrasive. Paraffin can also be 
used, or artificial beeswax. However, when using one, 


avoid the other. 
Before the grease is applied to any of the wheels, the 
operator should take an iron pipe, or something similar, 


and rub well on the face of the wheel while the wheel 
is running, to smooth it down. By crooking the finger 


and rubbing it lightly across the face of the wheel while 


running, it may be soon shown if there are any sharp 


points present. The finger will not be injured unless 
you mistake it for a piece of pipe and rub on heavily. 
If such is the case, and the piece of iron pipe, or what- 


ever is used, does not take care of the same, rub a piece 


ol lump pumice stone on the wheel and this ought to 


do the trick very nicely. The No. 180 and also No. 
200 grit wheels when well taken care of, are called 
“vrease’” or “oil” wheels. The name “oil” wheel does 
not imply using oil on the wheel—far from it. 


After the wheel is well treated, apply tripoli or emery 


cake in the same manner described and also apply a 


little charcoal on top of the tripoli, which is called 
“plugging” the wheel. To set up the wheels, use same 
method as setting up any polishing wheels. 

If a peculiar experience is desired, apply oil and 
watch the results. The oil will penetrate into the wheel 
in a short time to such an extent thatthe glue or cement 
will not adhere to the wheel. Of course, it will cover 
over, vet when the wheel is applied to the arbor 
and started going, the coating will come off, and further 
more, if the oil is applied to a canvas or buff wheel, not 
only will the glue or cement come off, but the wheel 
will come apart. 

It will be found that by making a so-called “swabber”, 
which is an old buff rolled up and tied with a piece of 
fine wire or string, and dipping the same into kerosene 


and then applying it by just going across the No. 180 
or 200 erit wheels, it will allow the object to come out 
This 


for hand polishing and in fact, the treatment for the 


somewhat lustrous. treatment is very good, even 


auto- 
matic polishing wheels is practically the same as for hand 
This 


polishing aluminum. 


polishing. treatment with kerosene is very good 


for It the of 


the wheel to become plugged with aluminum dust and 


will not allow face 


ind the work will be clean and somewhat lustrous. 


crease, 
so one can easily determine if there are anv _ scratches. 
holes. marks. etc. in the work. 
Re-Treatment 
After 25 or 30 pieces have been run, it is advisable 


to use lump pumice stone on all the wheels. to clean off 
the iron dust. grease. etc.. which have added to the grit. 
the Of 


course. afterwards. the wheels must be treated over again 


and to prevent them from. scratching object. 











in the manner given above. It will be noticed 








the use of pumice stone, there will appear bla 
stances some time in layers, which are mixtures 
collected the rit. The 
can be done very rapidly and will insure an al 
tect job. 


and grease in r above 


Naturally, the felt wheels are quite expensiy: 
will pay for themselves in a few months, due to 


ing in material and labor in the subsequent 
operation. We are all well aware that labor c 
the largest portion of the cost. Hence, why try 


costs on polishing and pay doubly on buffing 


opel! 
Wheel Adjustment 
Proper adjustment must be made on the aut 
polishing machine so as not to have too much pressu 
Too much pressure is apt to polish the article 
bevel. Furthermore, the wheels will become hot f 


Machines a uilt 


The automatic 


is injurious to the glue or cement. 
for low pressure or high pressure. 
ing machine described can be operated by two 


men, one to place the articles on the belt (cor 


and one to remove the said articles after thev hav 
polished. Should a third man be present, he can tak 
care of the wheels. 


As stated previously, the grit to be used and the l 
ber of wheels, depend entirely upon the condition of t! 
iron or steel and also the quality of the material. [1 
to take a brush the gre 
from the belt occasionally, and 


advisable wire and remove 
dirt it 
1 


essential to have air in front of all wheels except the las 


is 


is absolute 


and 


wheel to remove the dust. 


The polishing wheel should not be removed tro! 


arbor until it is scoured with soft brick and pu 
stone. It is also advisable to use at least two wate! 
and two brushes, one for coarse grit and one for 
Sufficient thought has not been given in many places 
to the polishing of metal. However, thanks to obs 
tions on costs during the past three years. the polis 
wheel has been regarded as a valuable tool. Dies, used 


in the stamping of articles, must be made perfect in 
to receive unmarred stamped out articles. 


} 
~Oorush 
} 


The same thought should be given to the 


wheels. The writer has found in his travels that th 
are few factories which have given much_ thought 
polishing and buffing. Some plants disregard thes 


operations and very little thought is also given to the al 
of plating Or the trade of polishing and buffing. I know 
a few cases where it does not matter how work is p 


ished, and very heavy nickel plating is, therefore 
This calls buffs. et 


all is said and done, is to no advantage w! 


quired. for more chemicals, more 


and after 


soever., 
Inspection should be made of the castings or art les 
previous to plating. to make certain that they are 


full of heavy 
plating will not plug holes. 


scratches or have holes as obviously. nick 





e a - 
The copper telegraph and_ telephone Copperas contains no copper. Tin cans Nickel silver or “German” silver 
lines in use in this country would ex are really tinned steel. German silver was often called vears ago, is really 
tend sixteen times from the earth to the contains no silver Lead pencils contain nomer. It contains no silver. being 
moon, no lead position of nickel, copper and zin 
is a) + > . . ; 
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American Hot-Dip Tinning Practice 


3. Tinning Gray Iron Castings 
BY WALLACE G. IMHOFF 


President of the Wallace G. Imhoff Co. 
Consultant in Hot-Dip Tinning 
Vineland, New Jersey 


What Is Gray Iron? 


MNHERE are so many different kinds of iron that one 
| ust know exactly the kind of base metal and _ its 
ysical and chemical characteristics, in order to produce 
eh quality 


hot-dipped tin coating. As a point of 


ation, the term “grey” iron is the British spelling 
British “grey” (merican 
iron. The difference of spelling of the word 


word “gray”; iron; 
is mentioned to clear up what seems to be two 
lings of the word “gray” in America. 
first step in the smelting of iron from its ores 
product called “pig” iron. This is the product 
iron blast furnace, and it received the name “pig” 
cause in the early days of iron making, the 
metal was run out into sand beds or molds, small 
or molds being attached to the main runners. 
ngle molds attached to the runner were called, 
and the larger runner, or feeder, called “sows”. 
the iron became hard, it was broken into pieces 
ile still soft at a red heat; the larger troughs or feeder 
eces were called “sows”, and the smaller molds attached 
runners, “pigs”. This explains the origin of the 
“pig” iron, the product of the blast furnace. 
first, or earliest irons made were “wrought” irons, 
they did not possess fluidity. Due to the carbon con- 
of pig iron, it is very thin and fluid, and because 
iat virtue it ¢an be run into molds and cast into vari- 
It has also been called 


+ +} 


“cast” iron. 


is shapes. 


Long 
lore chemists were employed in steel works, the pig 
was graded according to the fracture. The “sows” 
pigs’ were hurled down from the cast house onto 
buttresses with a railroad rail on the top for 

nm to strike against and break it into smaller pieces. 
small pieces, made, showed a fresh crystalline frac- 
so 


pig iron took on the names according to the 


es. and was graded by eye. When the iron was 


it. and the fracture a dull gray color, the pig iron was 
Sf} Pl 

“gray pig” “white” 

teely’ looking, it was called “white pig” iron; when 


ure of the two, it was called “mottled pig” 


t 


iron: when the fracture was 


iron; 
“silver 
“silvery pig” iron. When 
used for making malleable iron, it was called 
ible pig 


was very high in silicon, it took on a 
] 
lustre. and was called 


iron, and when very low in phosphorus, 
from Bessemer iron ores, it was called “Bes- 

pig’ iron. And so there developed many names 

different kinds of pig iron, according to their 

s and their uses. 
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When the various grades of pig iron were remelted 
in a cupola and the molten iron run into molds, the iron 
then was called “cast” iron. Occasionally in the early 
days of iron making, very large castings were made right 
at the blast furnace on one side of the runner in the 
sand in the cast house. This iron in product, or in the 
casting was called “cast pig’ iron. If the fracture of 
this iron was gray, it would be called, 
iron, and if white, it would be called “white cast pig” 
iron. So we have the product of the iron blast furnace 
called “pig” iron; iron that is run into molds, called 
“cast” iron, and grades of the iron called according to 
the fracture of the iron and its use. We finally have 
arrived at the fact that “gray” iron can be “gray pig” 
iron, (iron from the blast furnace with a gray fracture) ; 
or iron from the cupola, which is run into small castings, 
and thus called 


sé ° ” 
gray cast pig 


“gray iron” 
cupola with a gray fracture). 


castings (iron from the 


Characteristics of Gray Iron 


The characteristics of gray iron may be discussed from 
two angles; namely, the physical characteristics and the 
chemical characteristics. Gray iron is made gray by 
the free graphite in it, that is the graphitic carbon. If 
carbon gives iron its fluidity, then it should be true that 
iron in which most of the carbon is in the combined form 


should be very thin and fluid, and iron which has the 
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Fig. 1. 


Various kinds of gray iron graded entirely by 
fracture. 


carbon “taken out of the iron’, or removed in the form 
of graphite should be “thick” iron and not have much 
fluidity. 
iron has its carbon most all in the graphitic form, while 


This is exactly the case because soft gray cast 


hard, gray cast iron has less carbon in the graphitic 
form, and more in the combined form. The very large 
flakes of graphite make the iron soft. But they do some- 
thing else of great importance to the hot-dip tinner, 
namely, by removing the carbon, they make the iron 
thick, and less fluid, and hence, as it runs both in the 
runner and in the molds, it tends to pick up sand and 
other foreign material which eventually lodge in the coat- 
ing, or outer skin of the casting. 

All metals have skins, that is an outer, harder surface 
with a finer grain structure because of the faster cooling. 
These gray iron castings may, therefore, have both. sand 
graphite frozen in this harder outside 
metallic skin. In addition to this, if the castings have 
been allowed to stand around in the plant before being 


particles and 


sent to the tinning department, they may also accumulate 
the formation of iron rust on the outside. This is espe- 
cially liable to happen when the castings are made in one 
plant and shipped to another for tinning. 


Characteristics of Gray Iron Castings when Ready 
to be Tinned 


We thus find that gray 


e 


iron castings, when they are 
ready to be hot-dip tinned, may have both graphite and 
sand particles embedded in the outside skin, and in addi- 
tion to this, may have developed iron rust on them some- 
time after the castings were made and the time that they 
have been received for tinning. Knowing all these facts, 
the man who wishes to turn out a high quality hot-dipped 
tin coating on these gray iron castings, must arrange his 
hot-dip tinning practice and operations to entirely remove 
all of these impurities, so that he will have a clean, per- 
fect iron surface upon which to deposit his tin coating. 
This is the basic principle of hot-dip tinning, namely, the 
iron surface must be absolutely clean when the tin coat- 
ing is applied. 


Practical Operations for Hot Dip Tinning Gray Iron 
Castings 


We now know what gray iron is, and understand 


enough about its characteristics so that we can develop a 
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correct method of procedure, or plant practice, t 


out a beautiful, high quality, hot-dip tinned, gray 


casting. 


to do to the gray iron castings so that they will t 


perfect tin coating. 
are given below: 


Our technique has been developed entir: 
the basis of a full understanding of just what we 


The different steps, or operat 


Operations in Tinning Gray Iron Castings 


Operation 


(a) Removal of foreign 
materials in a_ good 


commercial cleaning 


solution 


(b) Cleaning 


(c) Pickling 


(d) Washing 


(e) Fluxing 


(f) Rough, or First Tin 
Pot 


(g) Second Tin Pot 


(Finishing Tin) 


(h) Third Tin Bath 
(High Quality Finish) 


(i) Kerosene Quench 

(j) Cold Water Rinse 
(k) Sawdust Box 

(1) Tumbling with Hard 


Sawdust 


NOTE: 


each case requires 


from the operations listed. 


Remarks 


Rosin cores 
Black lead facing 
Grease 

Paint, etc. 


Sandblasting 
Wheelabrating 
Roll tumbling 
Sulfuric acid 
Muriatic acid 
Hydrofluoric acid 


Water storage 
(Not over 24 to 48 
hours) 


Liquid flux (About 5 lbs. 
of zinc ammonium 
chloride to each gallon 
of water) 


500 to 550 F.; Tin 
chloride plus white fine 
sal ammoniac flux on 
bath 


480 to 500 F.: Good 


prime tallow flux on 


bath 


Used only when finish is 
y 


not satisfactory from 
2nd tin pot 


Water-jacketed quench to 
set tin coating 


To cool and brighten coat- 
ing 
To remove oil and dry 


the articles 


For exceptional finish and 
brightness 


The above is a general outline of procedure; 
selection of 


t 


individual treatm¢ 


General Discussion of Hot-Dip Tinning Technique 


Cleaning: 


(a) The hot-dip tinning of gray iron castings is 2 
unit process, all operations making up this unit. The 
process starts at (a) and ends at (1), and each step is 
Attention is called to this 
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an integral part of the whole. 
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consideration and viewpoint since many failures are caused 
due \o the fact that one operation or another, has been 
either omitted entirely, or considered unimportant. De- 

it the finish (1), may be caused by neglect at (a). 

extremely important, therefore, to perform every 
operation carefuly. All oil, grease, paint, etc., must be 
entirely removed before any later operation is performed. 
[he removal of such foreign materials is accomplished 
by immersion in a good hot commercial cleaning bath. 
In order that all of the alkali from the cleaning bath be 
removed, the castings must next be washed in a clean, 
hot water rinse. 

}) The condition of the gray iron castings when 
received will determine the cleaning treatment which is 
referable. If the castings have been well sand-blasted, 
or wheelabrated by the foundry, it may only be neces- 
sary to give them a light tumbling treatment. Heavy 
sand, sand crust, etc., will be largely eliminated by sand- 
blasting or wheelabrating. Roll tumbling will give the 
surface a smooth finish. The kind of castings and the 
use, etc., will be the factor influencing how smooth the 
surface is to be made. A very much higher quality tin 
coating is deposited on a smooth surface than on a rough 
one. 


Pickling: 


(c) Most failures in the hot-dip tinning of gray iron 
castings may be traced to improper cleaning and pickling 
practice. The castings are either “overpickled”, or 
wrongly pickled. It is, therefore, very important to ex- 
plain this step in detail. Sulphuric acid or muriatic 
acid will not dissolve sand. Therefore, to remove all 
traces of sand from the outer metallic skin of the cast- 
ings, hydrofluoric acid should be used. This acid is the 
only one that will dissolve sand. It will be remembered 
that there may be three foreign materials to remove to 
give the proper surface to the casting. These are sand 
ind graphite, and in some cases various kinds of iron 
rust. The treatment, therefore, will depend upon the 
amounts and condition of these materials on the surface. 

Sulfuric acid and hydrofluoric acid (a small amount 
of hydrofluoric acid added to a weak sulfuric acid pickle) 
will remove a light deposit of both sand and rust. A 
cleaner, sharper pickle of muriatic acid and hydrofluoric 
acid (a small amount of hydrofluoric acid added to a 
muriatic acid pickle) can be used when the sand is 
heavier, and the rust deeper. The fact to keep in mind 
is that the hydrofluoric acid attacks and removes the 
sand, while the sulfuric and muriatic acids will dissolve 
and remove the iron rust. Special care should be exer- 
cised in handling hydrofluoric acid, as this acid produces 
very painful skin burns. High rubber gloves should be 
used whenever this acid is present. If the different acids 
are not used rightly in the pickling, overpickling may 
result, causing a soft gummy surface, or a black surface 
due to carbon deposit. Neither of these conditions per- 
mils of the application of a good tin coating. The proper 
cleaning and pickling should give a perfectly clean iron 
surface with all of the sand and other material removed, 
and in addition, the surface should be smooth. In some 
instances sodium fluoride is used in these pickles instead 
{ hydrofluoric acid, as it is safer to handle. 


al 


However, 
st companies now use what is called “casting acid” 
which is hydrofluoric acid. Hot pickles are generally very 
METAL 
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weak pickles, while cold pickles may be of stronger acid 
strengths. If the acid is too active, the use of a good 
inhibitor may be used advantageously. 


Washing: 


(d) One of the very important operations of good 
hot-dip tinning practice, is washing thoroughly after pick- 
ing. This is for the reason that iron salts and acid car- 
ling. Th for tl that lt i 1 car 
ried into the flux will, over a period of time, destroy the 
flux. This washing operation also tends to rinse the 
Particular care should 
ve exercised in seeing that the articles are not exposec 
I 1 g that th ticl t exposed 
to the air by filling the baskets so full that some project 
above the liquid surface. 


acid out of the pores of the iron. 


The surface will quickly oxidize 
in either the commercial cleaning solution or in pickling 
if some of the articles protrude above the surface of the 
bath. This corrosion will, of course, develop trouble in 
tinning operations if allowed to form during cleansing, 
pickling, or washing operations. 


Fluxing: 


Assum- 
ing that the surface of the castings has been properly 


(e) The next step in the process is fluxing. 


cleaned, and is in perfect condition to take the tin, .the 
next thing is to cover every part of it with flux. The 
flux consists of a solution of zinc ammonium chloride (a 
mixture of commercial zinc chloride and ammonium 
chloride) of a consistency of about five pounds of the 
salt to one gallon of water. If the flux solution is heated, 
it should be done with enclosed steam coils so that the 
strength of the flux will not be destroyed by water from 
condensed steam. The temperature of the solution may 
be from 120 to 180 degrees F. depending upon draining, 
drying and waiting time to go into the tin bath. The 
flux coating should be sticky or tacky. 

If the regular commercial tinning flux of zinc chloride 


Fig. 2. Gray iron meat chopper housings. 
at the left has a perfect tin coating on it. 


The casting 
The casting 
on the right has a defective coating due to sand and 
graphite in the surface. Illustrates improper cleaning 


practice. 
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is used, a little pure white fine powdered sal ammoniac 


(ammonium chloride) should be added to give the flux 


“life”. This flux is used cold. It is important to see 
that all parts of the castings are covered well with the 
liquid flux. If for any reason the work is held up and 
the material already fluxed becomes corroded, it should 
not be tinned until it has been put back through the 
pickling operations again and all corrosion removed. 
Successful tinning requires an absolutely clean surface 


with not even the slightest corrosion on it. The presence 
of corrosion tends to dull the finish, cause poor adherence 


of the coating. and increase the by-product formation. 


Rough Tinning: 


f) The first consideration regarding the tin pots is 
It is 
true that the old practical tinner judged his temperature 


that some kind of temperature equipment be used. 
by smoking of the flux, but modern hot-dip tinning prac- 
tice has eliminated all temperature guessing. A good re- 
get 
ther- 
Too much 


cording pyrometer is recommended; it is possible to 
by with an indicating pyrometer, and even a small 
mometer should be used in preference to none. 
stress cannot be placed upon using the correct tinning 
bath temperature for each production and kind of work. 
Attention is called to the fact that the 
not be too small. Too small a metal capacity causes over- 
the ind this in turn quickly ruins the 
the for 
creases the by products formed. 

lo prevent the tin bath. 
the first tin is called the 
should be one-half 


monium extremely 


tin pots should 


heating of tin, 


quality of tin coating purposes and greatly in- 


the surface of 


“rough” tin bath, 


oxidation of 
bath, 


( overed 


which 
with about inch of zine am- 
chloride. It is that this 
flux be renewed from time to time with new additions of 
the salt. 


be allowed to become dry and cakey. 


important 


It should have a thin, fluid consistency, and not 
Some operators, 
for very high class finish, use a flux of tin chloride with 


additions of the white powdered sal ammoniac. The 
reason for this is that, sometimes under certain condi- 
tions when zinc chloride is used, the zine gets into the 


tin and causes a tendency to form a spangle in the tin 
The temperature of the rough tin bath should 
500 to 550° F. The size of the articles, kind 
of work and number put into the bath at one time, deter- 


coating. 


be from 


mine what bath temperature is the best operating tem- 


perature to use. 


The submersion time in the rough tin bath should be 


left to the operator's judgment. One way of telling the 
right time is when flux specks no longer come to the sur- 
face; another is when all quivering has ceased in the 
tongs. An important thing to remember is that the 


reach the 
operator 


articles must be held in the tin bath until they 
the bath itself. The 
practical experience to govern the sub- 


same temperature tin 


as 
soon learns by 
mersion time according to the size of the castings, and 
the amount in the basket. or on a rack. 
Finish Tinning: 


{ 


g) The finishing tin pot is high quality tin. This 
bath one-half inch or thereabouts, 
with high quality, pure prime tallow, and attention is 
called to the fact that this tallow must be of high grade 


and not an inferior cheap grade. 


is covered with about 


Many coating defects 
have been traced back to the use of very cheap tallow 
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on the finishing tin bath. Some operators use a il] 
amount of palm oil with tallow, up to 5 or 10 pet 
The purpose of the tallow is to prevent oxidation 
tin coating. 

After the work has been properly coated in the h 
tin bath, it is removed and dipped in the finishir 
bath. 
ture than the rough tin bath. 
520° F. 


operator will best show him what temperature is nx 


The finishing tin bath is held at a lower tem; 
\ temperature of 4: 
is about the range, but the experience 


All new tin should be put in the finishing tin pot. \\ 
tin is needed for the rough tin pot, it should be d 
out of the finishing tin pot. This practice always keeps 
the tin in the finishing tin pot of the very highest qu 

(h) In some plants a third tin pot is used. ‘his 
third bath is 
of finish is only used 
when the finish of the coating from the second tin bath 


to obtain the very highest qu 


lustre to the tin coating. and 


necessary 
and 
is not satisfactory. As a general thing, two tin pots a 
all that are necesseary, but when the production is hea 
and much work is put through the rough tin bath, 
impurities are dragged over into the finishing tin bat! 
and this may require the use of a third tin pot. This 
procedure has gone so far in one plant that an entire 
separate department, known as the “Black Tinning Stack” 
or department, is used for the first tin coating on all the 
rough work. This department has one large tin pot, with 
for 
The finishing tin department 
is in the next room and consists of two more tin pots, a 


pickling and fluxing equipment, etc., cleaning the 


rough articles to be tinned. 


first tin bath, or rough tin bath, and the finishing tin 
bath, which really makes the third tin bath. Thus, all of 
the work that requires a very high quality tin coating 
goes through all three tin baths in both departments 
The work that does not require such a high quality finish 
either just goes through the rough tin bath in the black 
tinning department, or may be given a second tin coat 
in the first tin pot of the finishing tin department. The 
kind of work, and the finish required, determine whether 


the work goes through one tin bath, two tin baths or all 


three tin baths. 


Kerosene Quench: 

(i) A kerosene bath is used to quench the tin coat 
ings after they have been properly applied in the tin bath 
then shake 
to remove all of the excess tin, then dipped in the kero 


The castings are carefully withdrawn and 


sene quench. If the castings are large, or the producti 


i 


heavy, the kerosene quench may become too hot, so that 


as a precaution it is best to place a water cooling jack 
around the kerosene tank. Any foreign accumulations 

the kerosene must be kept out, and it must be kept pet 
fectly clean. 


Water Rinse: 


(j) The castings are cooled in a cold water rins 
bath. Attention is called to the fact that this wat 


rinse bath must be kept clean. The temperature of 
bath affects the -brightness of the coating, a very | 
quench tending to brighten the finish, and a very 
bath tending to dull the finish. The of this tan} 
therefore, can be made to keep the water cold for 
productions and sizes of castings. 


size 


(Concluded on page 646) 
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Pickling of Stainless Steel 


Ferric Sulfate and Hydrofluoric 
Acid Permit Smooth Pickling of 


Stainless Steel 


BY LOUIS F. LOUTREL, JR. 


Technical Service Dept., 
Vonsanto Chemical Co., 
St. Louis, Mo. 


THPYODAY stainless steel, a youngster in the family of 
eae is finding ever increasing outlets. Familiar 
uses include automotive trim, restaurant and dairy equip- 
ment, lightweight train and airplane construction, and 
proof equipment for the 
nical industries. 


corrosion textile, paper and 
In the relatively short span of time 

its inception by Harry Brearley, an English metal- 
irgist. in 1913, the annual domestic production of stain- 
less steel has reached a total of over one hundred eighty 
thousand tons. Over 45% of this figure or 81,000 tons 
is the austenitic alloy of nickel, 


These figures 


iron, chromium and 
which is commonly referred to as “18-8.” 
denote the percentage of its two principal alloying ele- 
ments, chromium 18% and nickel 8%. 

[his material is a non-magnetic steel, non-hardenable 
by unusual heat treatment, possessing exceptional tough- 
ness, ductility, corrosion resistance and high temperature 
strength. During cold working operations, such as _ roll- 
ing, drawing and forming, it work-hardens rapidly and 
consequently heat treatment is required during its manu- 
facture to return the metal to a condition of maximum 
ductility and softness. 

[he corrosion resistance of stainless steel has been 
shown to be due to the formation of a very thin continu- 

film on the surface of the metal. This invisible film 
believed to be on oxide of chromium since its forma- 
is associated with the presence of oxygen. It may 
formed either by the air or by chemical oxidizing 
ts and offers a pronounced barrier to corrosion by 
or solutions. The formation of this film* has been 
the name passivation and stainless steel which has 
chemically treated to produce this phenomenon is 
to be passivated. 
he more vigorous oxidation which the metal receives 
gh temperatures during annealing, soldering or weld- 
vercomes the resistance to corrosion offered by the 
ve oxide film and appreciable scaling of the metal 


s Note. Recently, theories have been advanced for passivation 


which do not require the postulation of 1 le m 
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Louis F. Loutrel, Jr. 


results. The scale so formed consists of various oxides 
of iron, nickel, and chromium, and due to the relative 
insolubility of certain of these oxides in acids, their re- 
moval presents a problem. It is essential that such scale 
be removed since if it were left on during fabrication, 
the harder scale would damage, in subsequent operations. 
both the metal and the tools and dies used. 

Early attempts at pickling the stainless steel utilized the 
common mineral acids, sulfuric acid. muriatic acid and 
hydrofluoric found that while relatively 
drastic conditions of temperature and concentration would 
serve to dissolve the scale, the attack on the metal during 
this treatment was of such magnitude that a rough etched 
surface resulted. An oxidizing acid like nitric acid on the 
other hand, while it will passivate the metal rather than 
attack it, will not under practical conditions of time, tem 


acid. It was 


perature and concentration dissolve the scale from the 
metal surface. 

U. S. Patent No. 1,974,570 offered a partial solution to 
these difficulties. It called for a mixture of 20% nitri 
acid 38° Baume and 2% commercial hydrofluoric acid. 
The presence of the nitric acid served to accelerate scale 
removal by oxidizing certain of the less soluble lower 
oxides and to passivate the surface of the metal thus limit- 
ing somewhat the attack by the hydrofluoric acid. 

The hydrofluoric acid present was the active solvent for 
the oxide scale. This method has, however, two marked 
In the high acid concentration brought 
about by the presence of nitric acid. the 


disadvantages. 
hydrofluoric 
acid volatilizes readily and a portion of the acid is lost 
from the bath with consequent corrosion to equipment and 
hazard to men’s health. The fumes of nitric oxide which 
are evolved from the bath during the oxidation of the 
metal and metal oxides are extremely dangerous. 


Recent work has developed a new method of pickling 
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Fig. 1. Curves showing metal losses in various pickling 


agents, calculated in pounds of metal dissolved per ton 


after scale has been removed. 


18-8 stainless steel which overcomes these objections to 


the nitric-hydrofluoric acid process. It involves the use 
of ferric sulfate in conjunction with hydrofluoric acid. 
Ferric sulfate is, like nitric acid, an.oxidizing agent and 
consequently readily passivates the surface of stainless steel, 
thus controlling the attack by 


it combines readily with hydrofluoric acid to form ferric 


acids. Unlike nitric acid, 


fluoride, at pickling 


This ferric fluoride serves as a 


a compound which is non-volatile 
temperatures. reservoir 
for small concentrations of hydrofluoric acid to dissolve 
The third function of ferric 


sulfate is to oxidize the lower oxides in the scale to those 


the scale from stainless steel. 


more readily soluble in the hydrofluoric acid, thus speed- 
ing scale removal and permitting high production from 
pickling tanks. 


oxidizing 


In this oxidation, no fumes are evolved 
of ferric 


change in the electrical charge (valence) of the iron and 


since the power sulfate lies in a 
this change involves the evolution of no gases. 

Plant and laboratory results have shown that finishes 
with the 


binations are smoother than could formerly be obtained, 


secured ferric sulfate-hydrofluoric acid com- 
and substantial savings can be secured through savings 


in metal. The amount of such savings is indicated in 
Figure 1, which expresses the savings as pounds of stain- 


less steel per ton pickled. The name “Ferrisul” used in 
e 


Interesting Facts About Metals ago. About the 
By Joseph Danforth Little 
The oldest 


was installed on the 


world which is 


Cathe- the 


copper roof in the 


Hildesheim 


Cheops, 


dral in Germany. 

ing pool. 

The oldest copper roof in the New 

World was on Christ’s Church in Phila- 
delphia which was completed in 1737. 


Copper pipe was used over 5400 years 120 feet square. 
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copper pipe was unearthed near the Great 
Pyramid of _ the 
located at 
Nile. The pipe 


water from the river 


If all the silver mined since the dis- 
covery of the world were made 
solid cube it would make a cube about 


this graph refers to the commercial product . 
90% ferric sulfate. 

In the application of ferric sulfate, the exact 
of it and and hydrofluoric acid which are used 


ling will vary, depending upon the type of anneal . 
cedure employed and the methods by which the A 
mechanically handled. The following table may, | er. 
be used as a guide in determining representatiy, ] 
concentration of solutions: 
oY, % HF Temperature Time 
Ferrisul (100%) in Deg. F. (minutes 
Hot Rolled Sheet 8 2 160-180 10-20 
Cold Rolled Sheet 0 1.5 160-180 9-15 
Bars, Wire 6 2 160-180 10-40 
Tubes LO 3 160-180 90-60 
Cold Rolled Strip 12 2 160-180 l- 4 
These treatments produce an unetched, white, matte 


finish and one that has been chemically passivated dur. 
Hence, the use of ferric sulfate-hydro- 
fluoric acid mixtures for pickling gives the manufacturer 


ing pickling. 


or converter of stainless steel a new tool for quality 


pickling. 


Tinning of Gray Iron Castings 
(Concluded from page 644) 
Drying: 

(k) The castings are finally dried in a sawdust box. 
In order that the sawdust does not stick to the castings, a 
high air pressure hose should be available to blow off 
the castings before they are packed away. 

(1) When an extremely bright finish is desired, the 
castings may be given a light buff with a soft cloth wheel. 
or the same finish may be obtained by tumbling them 
in a wooden tumbling barrel with hardwood sawdust. 


Summary 


In summarizing the technique for hot-dip tinning of 
gray iron castings, it may be said that most difficulties 
are due to: 

(1) Castings are improperly cleaned; oil and grease 
all be removed; or scale, rust and sand 
entirely removed in pickling operations. 

(2) Castings are improperly fluxed; 
flux and zinc-ammonium chloride flux may be stale; grease 
may not be of high quality. 

(3) Tinning temperatures are not right; no tempera: 
ture control equipment is used. 

The most important single cause of failure is over 
pickling or wrong pickling. 


+ 


may not 


sal-ammonia‘ 


1910, a 


+ 
er 


piece of The first steam boiler was on R 
Fulton’s “Clermont” which made its suc 
cessful run from New York City to Al- 
bany in 1807. The boiler was of copper 
and was made by Paul Revere. 


—_ The ancient Egyptians were wonderful 
workers in gold, silver and bronze. When 
Lord Carnavon opened the tomb of 
Tutankhamen, there was found an axe, its 
bronze blade damascened with gold and 


richly inlaid with precious stones. 


Pharaoh, 


Ghizeh on 


Egyptian 


originally conveyed 
to the royal 


into a 
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A Study of Rhodium Plating 


PART II 


By Mark Weisberg 


Mark Weisberg Laboratories, 
Providence, R. 1. 


The first part of this article, giving a_ literature 
survey of rhodium plating, appeared in the November 
In Part Il experimental data on the rhodium 
sulfate bath are given. The minimum free acid con- 
centration was found to be 3%. The effects of varying 
metal concentration were determined for a 3% acid 
concentration. The effects of temperature, acid con- 
centration, and current density on cathode efficiency 
are given.—Ed. 


issue. 


(x perimenta 
Ex} tal 


HE plating baths used in these studies were prepared 
from calculated quantities of standard rhodium sulfate 
phosphate solutions**. The sulfate solution contained 
5 grams of metallic rhodium and 175 grams of free 
sulfuric acid per liter; the phosphate solution contained 
5 crams of metallic rhodium and 13 grams of free phos- 
horic acid per liter. All other chemicals used were of 
.P. grade. 
fhe plating procedure was as follows: Copper cath- 
odes having a surface area of 2 sq. in. were cleaned 
thoroughly, first in an electrolytic alkaline cleaner, then 
in a electrolytic sulfuric acid minutes 
were allowed for cleaning in each bath. The cleaned plates 
were rinsed with distilled water, dipped in acetone, al- 
lowed to dry 


cleaner. ‘Two 


in the air, and finally weighed on an 
analytical balance. The weighed plates were dipped in 
water, placed immediately in the plating bath between 
two platinum anodes having a total surface area of 484 
sq. in. Direct current was allowed to flow for a meas- 
ured time; the current was adjusted by an ammeter 
accurate to 0.01 ampere and its quantity was measured 
by a copper coulometer in series. 
was rinsed with distilled 
Baths were 200 cc. 


The plated cathode 

water, dried and reweighed. 

in volume and the rhodium content 

was maintained constant within 0.005 grams of rhodium 
the total volume. 


In some of the work the porosity of each deposit 


was tested by placing a drop of concentrated nitric acid 

the plated surface. The time which elapsed before 
olorless acid acquired a green color was recorded 
the time required for the acid to penetrate the 
lium plate and dissolve sufficient of the copper cath- 
to discolor the acid. 


realizes that 
over a nickel plated surface. 


author rhodium is usually plated 


However, the quantitative 
results presented in this work were over copper sur- 


epared by Johnson, Matthey & Co., Inc., New York, and distributed 
rk Weisberg Laboratories, Providence, R. 1. 
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faces. The copper gave a better estimate of the true 
rhodium plate, nickel plated copper cathodes gave erratic 
weight losses in the cleaning process, and comparative 
runs on both copper and nickel plated copper cathodes 
showed similar current efficiencies in all cases. 

The experimental work on rhodium plating outlined 
previously in this paper calls for an investigation of 
both the sulfate and the phosphate baths. Commercial 
practice prescribes the rhodium, acid concentrations, the 
temperature of operation and the current density. Na- 
turally, the study of each type of bath centered on these 
concentrations and conditions. However, the effects of 
rhodium and acid concentrations and temperatures apart 
from the commercial practices were investigated and 
presented if the results 
showed that the experimental conditions were in the 
bright plating range. Data and results of each type of 
bath will be presented and discussed individually. 


data pertaining to them are 


Discussion of Results on Rhodium Sulfate Baths 


Data for runs 1-13, illustrated in Fig. 1, were made 


under conditions such as exist in many plating shops. 
They were made at constant voltage (3 volts) allowing 
the amperage to vary as it will with the changing con- 


ductivity of the bath. These data show the effect of 


acidity upon the current efficiency of a 0.1 per cent 
rhodium plating bath. In the bright plating range, the 
current efficiency drops rapidly from 7 per cent for a 
3 per cent acid solution, to 3 per cent for a 15 per cent 
acid solution. At best such data are qualitative in na- 
ture only. Under these experimental conditions it is 
difficult to get check results for the following reasons: 
Quantitative studies on electroplating universally show 
that current density has a profound effect on “current 
efficiency as well as upon the character of the deposit; 
in these studies which approximate common industrial 
practice, both current density and bath acidity vary. 
Therefore, all subsequent data held constant the current 
density instead of the voltage. 

The first 13 runs indicate that the minimum free acid 
concentration for a 0.1 per cent rhodium bath was 3 
per cent. It seemed wise therefore to survey the effect 
of rhodium concentrations on this acid strength solution. 
Runs 14-23 constitute such a series of studies, showing 
the effect of rhodium concentration on a 3 per cent acid 
bath at current densities of 0.5 amps. per sq. in. These 
data are illustrated in Fig. 2 and show that a bright 


plate was obtained from baths containing 0.25 per cent 
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Run 


no. 


Time 


sec. 


OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
6U 
OU 
oU 
OU 
120 
120 
120 
120 
120 
L20 
120 
120 
L120 
L20 
L180 
240 
240 
L120 
120 
120 
120 
120 
120 
240 
240 
240 
220 
120 
120 
120 
120 
120 
240 
240 
240 
120 
120 
120 
120 
120 
120 
210 
940 
240 
910 
910 
IAD 
910 
9410 
940 
190 
180 
180 


Rh in 
bath 


0.1 
0.1 
V0.1 
0.1 
| 
0.1] 
0.1 
0. ] 
0.1 
O.1 
0.1] 
V0.1 
O.] 
0.025 
0.05 
0.075 
U.15 
QO.2 
U.25 
0.3 
0.35 
0.4. 
0.45 
0.] 
0.[ 
0] 
0.1] 
0.] 
0. ] 
0.] 
0.1 
0.1 
0.1 
0.1 
0.1] 
0.1 
0.1] 
0.1 
0.) 
0.1 
0.1 
0.] 
0.] 
0.1 
0.1 
0.1 
0.] 
0.] 
0.] 
0.] 
0.1] 
0.1 
0.1] 
0.) 
0.1 
0.] 
0.] 
0.1 
0.1 
0.1 
0.1 
0.7 


TABLE | 


Data for Rhodium Sulfate Baths 


H.SO, 


in bath. 


1.0 
4.5 
2.0 
3.0 
1.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
L0.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
9 
5 
5 


Ion vi 


Cathode 
current density 
Amps./sq. in. 


0.15 


S 


>So°0°90:; 
uuUuunnbdyiy 
Iii vi 


“Iu 
’ 


} 
ay 


0.25 
0.25 
0.5 


METAL 


Temp. 
F. 


115-120 
115-120 
115-120 
115-120 
115-120 
Llo-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 
115-120 

90 
100 
110 

YQ 
100 
110 

90 
100 
110 

90 
LOO 
110 

90 
100 
L110 

90 
LOO 
110 

90 
LOO 
110 

90 
100 
110 

90 
100 
110 

90 
100 
110 

90 
100 
110 

90 
100 
110 
110 
100 
110 


Current 
Efficiency 


22.05 

20.8 

11.0 
7.0 
5.0 
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Character 
of 


Deposit 


good 
streaked 
streaked 
streaked 
stained 
good 
bright 
bright 
bright 
bright 
good 
good 
stained 
stained 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent 
ood 
good 
00d 
zood 
sood 
good 
2ood 
food 
rood 
excellent 
excellent 
excellent 
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Fig. 1. Effect of free acid concentration upon cathode Fig. 2. Effect of rhodium concentration upon the cathode 
current efhiciency of a standard rhodium sulfate plating current efficiency of a 3° free acid rhodium sulfate plat- 


bath operated at constant voltage (3 volts). ing bath operated at 0.5 amps. per sq. in. 
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tig. 3. Effect of free acid concentration upon cathode cur- Fig. 4. Effect of temperature upon cathode current effi- 
it efficiency of a rhodium sulfate bath containing 0.1% ciency of a rhodium sulfate plating bath (0.1% rhodium 


rhodium as metal. as metal), 


0.25 c.d., F. Curve E: 0:5 c.d., 100 ; Curve A: c.d., acid Curve F: 06.25 c.d., acid 
0.25 c.d., 100° F. Curve F: 065 c.d., 90° F. Curve B: caéi., acid Curve G: 0.5 c.d., ~ acid 
0.25 c.d., 90° F. Curve G: 0.75 c.d., 110° F. Curve C: acid Curve H: 6.5 c.d., ¢ acid 
0.5 c.d., 110° F. Curve H: 0.75 c.d., 100 ; Curve D: c.d., acid Curve J: 90.75 c.d., acid 

Curve J: 06.75 cd., 90° F. Curve E: c.d., 5% acid Curve K: 0.75 c.d., acid 
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1.0 - — 
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Cathode Current Density (amps. per sq. in.) 
Fig. 5. Effect of current density upon cathode current 


efficiency of a rhodium sulfate bath containing 0.1% 


rhodium as metal. 


Curve A: 5°% acid, 100° and 110° F. 


B: 89 7 90° F. 
C: 10% = 110° Ff 
“ D: 15% - 110° F. 
= E: 10° sis 100° F. 
= F: 10 4 90° | 
G: 15% — 100° F 
™ H: 15 ™ 90° F 


rhodium (2! 


tinued until the bath was depleted in its rhodium con- 
tent to 0.075 per cent (75 per cent of the normal con- 


tent). Current efficiencies 





The above photograph shows the displays of the Jack- 

son Buff Corp., L. I. City, N. Y., and the Packer 

Machine Co., Meriden, Conn. The standard No. 4 size 

indexing rotary “‘Packer-Matic” machine was _ exhibited. 

The importance of buffing wheel ventilation for high 

operating efficiency of automatic buffing machines was 
shown by actual buffing demonstrations. 


650 


times the normal concentration) and con- 


ranged from 13 to 6 per 





cents in this bright plating range, decreasing 
creasing rhodium concentrations. 

The data listed in runs 14-23 and illustrated j 
2 still do not meet commercial practice. In the 
case, the acid concentration rises as the metal 
is depleted. Therefore. a series of data were c 
to show the effect of sulfuric acid concentratio; 
perature, and current density upon the current eff 
in the safe bright plating range (5, 10, 15, and 
acid) under constant current densities. The result: 
shown graphically in Figs. 3, 4, and 5. 

Figure 3 shows the effect of acid concentration 
the cathode current efhiciency. In general, increas 
acidity decreases the current efficiency, as would }y 
pected. This effect becomes less significant with higher 
current densities. The relative positions of the curves 
for the various temperatures and current strengths show 
quantitatively the effect of these variables on current 
efficiency. However, these data have been redrawn. to 
show the effect directly, in Figs. 4 and 5. Figure 4 
shows that increasing temperatures increase the current 
efficiency, although in general, the increase is more pro 
nounced from 90 to 100°F. than for higher tempera 
tures. Figure 5 shows that increasing current strengths 
decrease the current efficiency, and that this decrease is 
more rapid between current densities of 0.25 to 0.5 than 
in the higher range. 

A critical examination of the data referred to above. 
indicates that the time of deposition was not held co 
stant. It seemed wise, early in this work. to evaluate 
the effect of time on the rate of deposit. \ compari 
son of data listed in runs 26-60, 34-61. and 38-62 
show little effect of time on the rate of 


These data are typical of a large number of such observa 


deposition 


tions which lead one to feel that time of deposition may 
be varied to produce an adequate weight of deposit with 
out altering the experimental variables to a degree be- 
yond the limit of experimental error. 


(To be continued in January issue) 


Exhibits at National Metal Show in Cleveland 





View of exhibit of the 
Company, Wilmington, Del. The company’s new brass 
Articles and exhibits 
depicted Dupont’s research in the industrial chemica! 


field. 


Electroplating Div. of Dupont 
plating process was demonstrated. 
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for Pickling Gold 
‘illed Alloys 


Equipment 


0. Please send us means for equipping 

rselves for pickling of small gold filled 
parts after soldering. 

\. Equipment for pickling small gold 
filled parts, would consist of a small acid 
roof earthenware crock to contain a 10% 
iiphuric acid solution, a copper ladle or 
jipper and scratch-brush lathe. The opera- 
tion is as follows: Place work in copper 
ladle, dip into sulphuric acid pickle and 
pickling solution to 
work, place over gas burner and permit 
solution with work to boil for one minute. 
Then pour off pickling solution into pickle 
rock, rinse in wet scratch- 
brush with steel wheel, dry by means of 
hot water and 

Should the articles be excessively fired 
n the course of soldering, the work should 
ye stripped in a cyanide solution by re- 


illow enough cover 


cold water, 


sawdust. 


ersed current, and then wet scratch- 
brushed. This, of course, involves more 
equipment, a source of D.C. current, a 


small enameled vessel to hold the cyanide 

solution, a sheet iron 
the vessel and solution. 
Formula for stripping solution: 


circular cathode to 


Sodium cyanide 4 ozs. 
Rochelle salt _™ 
Potassium ferrocyanide 1 oz. 
Water 1 gal. 
Temperature 180° F., 6 volts. The work 

made the anode. Stripping time 15 to 
60 seconds. Agitate the work while strip- 
ping—P. A. O. 


Finishing Watch Dials 


O. Will kindly 


portions of materials 


f 


let know what 
consisting of cream 
precipitated _ silver, 
etc., I must 
dials. I am 
materials, but 
enough. 


you me 
sodium 
re-finish 
aforemen- 
are not 


tartar, 


chloride, use to 
the 


results 


watch using 


ned the 
bright 
\. Watch 
portions: 


grained 
following 


usually 
the 


dials are 


mixture of about 


salt) 
parts by 


lium chloride (common 


20 to 25 weight 
am of tartar 
ver powder 


“ 6 


1 part 


The 


nps. 
rut 


salt should be dry and free from 
Pass it through a bolting cloth of 
100 mesh. Weigh out proper 
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amounts of the chemicals, mix thoroughly 


by quartering, and then pass the entire 
mixture through the bolting cloth, Dis- 
card any material left on the cloth. 


Many factors influence the result obtained 
and no small part is played by the skill 
of the in securing best appear- 
ance of the finished product. 


operator 


It will be found that the stiffness of 
the brush, the fineness of the salt, the 
pressure applied to the brush, the time 


required for graining, the amount of silver 


in the powder, and how much water is 
used to mix it into a paste, all influence 
the result. 

As a general rule, a whiter finish is 


obtained if the mixture is used fairly 


dry. The amount of salt may be in- 
creased to even double that given, although 
the time required to apply the finish will 
be materially increased, A shiny finish 
may be obtained with a stiff brush or by 
increasing the cream of tartar content. 
The grain will be much coarser if the 
amount of silver in the mixture is in- 
creased much beyond the amount given. 

—L. C. 


Crystals from a Silver Solution 


Q. We mailing under 
cover a crystallized formation taken out 
of our silver solution. We have noticed, 
when the weather is cool, that this forma- 
tion and we skim it off the 
top of solution with a screen. 
We the trouble heat- 
ing a the solution pour- 


are separate 


shows 
the 
eliminate 


up 
fine 
also by 
few pans of and 


back in, 


silver 


ing it 
Our 
sodium 
would 
is and 
the solution. 


solution is 

and 
know what 
can 


made up of 
chloride. We 
this formation 
eliminate it from 


cyanide silver 
like to 


how we 


A. The crystals have been tested, and 
prove to be sodium ferrocyanide. They 


1940 


are fairly pure, and show little trace of 
the presence of carbonate, or of silver. 

Ferrocyanides are formed by the solu- 
tion becoming contaminated with iron. 


This occurs especially if the solution is 


in an iron tank, and if the solution 
contains chlorides. Chlorides attack iron 
readily, 

For this and other reasons, the use 
of chloride salts in silver plating solu- 
tions has’ generally been discontinued. 
Silver cyanide is now used, instead of 
silver chloride. 

The ferrocyanide is most easily re- 
moved from the solution by freezing, as 


your experience indicates, If you can wait 
until some cold day in winter, allow the 
solution to chilled 
Next morning the crystals can 
removed, and the drainings allowed to go 
back into the tank. little metal 
will be lost.—G. B. 


become as as 


pos- 


sible. be 


Very 


m. J. 


Bright Dipping Stainless Steel 


eS 3 
bright 
ciate 


solution to 
appre- 
regard- 


need of a 
steel. I 


information 


am in 
dip 
recely ing 
this 


stainless will 


any 


ing that you can furnish 


me. 


process, 


A. We 
mean pickling of stainless steel or 
bright of 
most wav of 


are not certain whether you 


merely 

The 
bright dipping 
“electrolytic 


dipping stainless _ steel, 
satisfactory 
stainless steel is to 


This 


an 


use 
described in 
entitled, 
by Sam Tour, page 
Meta Finisuinc. In 
a patent has been granted to J. C. 
H. H. Uhlig 
Chemical Foundation, 

process of this nature. 

2,172,428, September 12, 


polishing”. has_ been 
“Electro- 
308, June 
addition, 
Wulff 
the 
covering a 
No. 


typical 


detail in article 


polishing” 


issue of 


and and assigned to 
Inc., 
(U. S. patent 


1939). A 


formula consists of: 

Muratic acid 30 grams 
Sulfuric acid 40 “s 
Nitric acid 0.5 
Titanium tetrachloride 5.5 ‘ 
Water 24 > 
Immerse at 70-80 degrees C. for 2 to 5 
minutes or more. An abstract of this 
patent appeared in Metal Industry for 
December 1939, page 584. 


This process, unfortunately, involves the 
titanium chloride. 
For scale removal or pickling of stain- 


use of troublesome 


less steel, solutions of nitric acid and 
hydrochloric acid, or ferric sulfate and 
hydrofluoric acid are used. The use of 
ferric sulfate-hydrofluoric solutions for 
pickling stainless steel are described on 
pages 645-6 of this issue—W. R. M. 
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Hot Tinning { S. Patent No. 2,215, pickling in a water solution of hydro rochelle salts, under conditions 
( | Swartz & D. L V. Schwartz chloric acid, an oxidizing agent having cipitate the silver in the for 
issignor to The Cleveland Graphit the power to oxidiz the copper to the adherent metallized layer and ti 
Bros Co., Sept. | 1940 \ proces cupric state and selected from the group ing. [The stannous chloride s 
lor produ xe a highly bonded hot tin consisting of chlorates, persulfates, per ably of such concentration that a4 
coating on fers metals comprising the oxides and hyperchlorites and an _ activat- like consistency is obtained and 
ep ft heatu ud ferrous meta to ing agent selected from the group  con- agitated during use to keep th 
ibe i} imma iron formation sisting of chlorides of the metals; cal- solution. 
il temperature 1,337-1,663 F.) and cium, iron, magnesium and = aluminum. 
itmosphere ifhciently reducing to For example: Copper Recovery Fro Brass 8 
deoxidize ind)» = decarburize the surface Hydrochloric acid U. S. Patent No. 2,213,864 x, ( | g 
thereat! ind then while the metal Is at 0.5-12% by weight son, assignor by mesne issignme! 
I ibaove id =o temperature, ipplying i Sodium chlorate Lincoln Niagara Corp, Sept , 194 
il i motten tin not materially in ex- process of recovering copper tron ) 
cess of ibout 1% brass which consists of subjecting 
Rustproofng Ferrous Surlaces | S by weight brass as anode in a sodium hydr 
Patent No > 210.850 | P. Curtin. a Ferric chloride 0.25% -20% by weight solution of specific gravity not less 
gnor to Curtin-Howe  Corp., Aug 6. and preferably greater than 1.4, in 
L940 Phe corrosion resistance ot ter Protection of Aluminum Alloys. U. S. the zine dissolves and_ the coppel! 
rous meta increased by oxidizing Patent No. 2,213,263. J. S. Thompson & to the bottom. A temp. of 70 ( 
the surface with oxygen from a gaseous H. K. Ward, assignors to The Patents higher is employed. 
ouree it 1 temperature hetween 00 Corp., Sept. 10, 1940, \ method of in 
650°C for a period sufficient to form creasing the corrosion resistance of alu- Protection of Ferrous Metals s 
thereon a thin. adherent coating of iron minum and alloys and obtaining a_ bend- Patent No. 2,215,077. H. A. Beek 
oxides, wettir said coating with a ing coating for subsequent paint or lac- Jr. & W. deForest Macomber, ass 
dilute solution of a compound of chromi quer coatings, which comprises treating by mesne assignments to The Solvay P 
inhyvdride selected from the class con with a solution containing hydrofluosilicic ess Co., Sept. 17, 1940 Corros 
ing of chromic acid and soluble chro acid and a soluble salt thereof until a ferrous metals in an  ammoniacal 
mate ind dichromates of zine, copper, visible film is obtained and then sub- monium nitrate solution is prevent 
ammonia, calcium, cadmium, magnesium jecting the surface to the action of a adding 0.01%-2.0% of an _ alkali 
nd drving said solution on the surface solution of chromic acid, phosphoric acid, thiocyanate, to the ammonium onitrat 
An organic or vitreous coating may then oxalic acid and mixtures of these. An monia solution. 
be applied if desired, accelerating metal below aluminum in the 
electromotive series may be added to the Vetallizing Non-Conductors. \ S ? 
Tin Plating Solutior ty. S WPateni fluosilicate solution as a salt. Example: ent No. 2,211,582. S. Ruben, August 
No. 2.211.251 sw 8 Bence cod € } Immerse for 2 minutes at boiling in: 1940. An improvement over — the 
Wernlund, assignors to E. [. duPont di bronze powder with a que =e 
eee b Co hee WA OD reagent Water 100 cc. The highly resistant oxide film on t 
lime stannite plating solution plus the Sodium fluosilicate l — a particles a-avseswaagll Mes 
iidition ot a hydrophilis polyvinyl! com J" Hydrofluosilici« acid 0.0 ce. ductive state by subjecting the coat 
pound selected from the group consist Lead nitrate 0.1% to a reducing acid vapor, namely hyd 
ing of polyvinyl alcohol, polyvinyl esters, ; chloric acid vapor. The article is tl 
polyvinyl ethers and polyvinyl acetals for The pH should be between 1.5 and 4.0. plated as usual. 
the purpose of preventing spongy dé After this treatment the article is rinsed 
posits which are typical of stannite solu thoroughly and dipped in the following {dherent Coatings. U. S. Patent N 
ae solution for ™%4-'™%4 minute at about 150°F.: 2,213,952. R. K. Clifford, assignor to 
Continental Steel Corp., Sept. 10, 194 
Pe - Chromic acid 1 grams fo withstand forming operations, »ne si 
Water l gal. of sheet metal is roughened mechanica 
Stannous chloride, crystals 110 
rg 159 before coating, the adherence being Y 
; The article is then allowed to dry, improved. The sheets may be _ pick 
Polyvinyl alcoho 03 
first, 
: Vetallizing Von-Conductors a. = 
Ex. B Patent No. 2,214,646 B. | Walker, Electroplating Pad. U. S. Patent N 
Sodium stannat 120 issignor to Metaplast Corp., Sept. 10, 2,215,102. W. A. Hesse, Sept. 17, 194 
Caustic soda Ib” 1940. A method of ornamenting the sur- A pad to be saturated with electr 
face of a plastic material which com- and containing an anode of flexible met 
Mix equal volumes of A. and B. Op prises sand blasting to roughen the sur- for brush or sponge type of plating 
erate at (0-60'¢ ind a current density face, if polished, cleaning, immersion in 
of 20 amps./sq. ft a solution of stannous chloride for a Blasting Machine. U. S, Patent N 
period between 30 minutes and 1 hour 2,211,099. O. L. Coffey, assignor to W! 
P ng Copper Base tlloys { 3 to cause same to. have’ characteristics ing Corp. August 13, 1940. An apparat 
Patent No, 2,211,400 M. L. Wood, as suitable for metallizing, thoroughly wash- of the rotary tumbling type for clean 
signor to Chase Brass and Copper Co., ing same. treating in a bath consisting of castings, which includes a hydraulic noz 
Inc., Aug 13, 1940 A method of r a mixture of ammoniacal silver nitrate for projecting an abrasive suspended 
moving scale from copper base alloys by solution and reducing solution such as a liquid like water on the articles. 
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Fundamentals of Scence Relating 


to Electroplating 


Chapter 4 








issification of certain 


irbitrary. 


elements is 


Figure 3 is an arrange- 
f the known ninety-two elements 
shows one method of classification. 
rrangement is a form of what is 


in chemistry the Periodic Table 


as 


Elements, discussed more fully in an 


this article. 


arranged 


x to table the 


accord 


In this 
ts are horizontally 


progressively increasing atomic num 


number of electrons outside’ the 

<) and it is found that they can 

neously be arranged vertically ac- 

to valence and similarity of chemi- 
properties. 

{ study of the above table reveals that 

seventy elements may be classed as 

Of these about thirty, including 

tion elements, have attained industrial 


riance as such, being namely: beryl 


arbon, magnesium, aluminum, silicon 


vanadium 
nickel, cobalt 


ssphorous, sulfur, titanium, 


ium, manganese, iron, 


zine, arsenic, selenium, zirconium, 
iddenum, rhodium, palladium, silver, 
im, tin, antimony, tellurium, tantalum, 
en, platinum, gold, mercury, lead, 
th, radium and uranium. The most 
tant of these to the electroplater are 
um, chromium, iron, nickel, cobalt, 
per, zinc, molybdenum, rhodium, silver, 
im, tin, platinum, gold, mercury and 
question now properly arises; What 
the properties of these substances that 


ssifvy them as metals? 


One distinguish 


haracteristic we have already discussec 


of 


plasticity, 


In chapter 4 various properties 


metals, such hardness, 


as 
electrical conductivity, reflectivity, ete., 


are considered. 


though shared, electrons and positive ions. 
These free electrons are responsible for 
many properties that are practically exclu- 


In addition to these, there 


other characteristics, possessed by some 


sive with metals. 


art 


nen-metallic substances as well, which 
should be considered. A combined list of 
these properties follows and will deal sue 


cessively with physical and mechanical prop 
erties; electrical, thermal, magnetic or com 


bination optical and 
special chemical properties, 
(1) One of the facts 


ing the behavior of metals is that all metals 


properties ; properties 


basic in consider 


are composed of tiny crystals bound closely 


together. This is true of other materials 
as well and the general discussion of crys- 
tals, especially from the metallurgical and 
plating points of view, is left for later. 
The crystalline nature of metals explains 
many of their properties, notably plastic 
flow and deformation [see (2) and (3) be 
low]. One interesting feature is what is 
called “ALLOTROPY” or “POLYMOR 
PHISM”, meaning more than one crystal 


form being possessed by the same element. 


For example, ordinarily tin is a malleable 


white metal. However, at temperatures 
only slightly below room temperature, the 
color changes to gray, the metal becomes 
brittle and eventually what was once a nice 

















nsidering the bonding in molecules, piece of tin may become a mass of powder. 
where it was pointed out that the forces This phenomenon, known familiarly as “tin 
the atoms of the molecule together pest”, is due to the fact that at high temp 
not of the type in ionic or covalent eratures tin has a certain stable crystal form 
suunds, but were due to the electrostatic which is not stable at low temperatures. 
tion between free and_ unrestricted, Accordingly, when the temperature is 
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(based on Guertler-Leitgebel). 
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form chang- 
ot 
in 


dropped sufficiently, this crystal 


es to that which is characteristic the low 


temperature, a form unfortunately which 


the tin is gray and brittle 


Iron is also allotropic, Up to a tempera 


ture of 1414°F it is in the form called, alpha 
iron or ferrite which is magnetic. Above 
this temperature iron is not magnetic. At 
1414°F a slight but unimportant change in 
properties occurs but at 1652°F an import 
ant transformation of crystal form takes 
place to give gamma iron These changes 
are of fundamental importance in the heat 


of ‘steel. 


still 


treatment 
of 


a chloride 


Antimony is another example 
Antimony plated from 


definitely 


allotropy. 


solution is explosive, and when 


touched off, as by heat or a scratch, will 
give off white fumes due to the chloride 
entrapped in the deposit. The tendency to 


explode is due to the tendency of this par 


ticular form of antimony to transform to a 
more stable form, which it does with the 
sudden liberation of appreciable heat. The 


type of polymorphism shown by antimony is 
different that of 
(Antimony change 
lo 


fortunately, 


than iron and tin however. 


can only from explosive 


metal normal metal, never vice 


be 


change their form back and forth by 


versa 
to 


merely 


Iron and tin can caused 


changing the temperature appropriately. 


(2) Hardness and Strength 


Metals are considered to be relatively hard 
and strong, hard in the sense that they tend 
to of bodies 
strong in the sense that they resist external 


resist penetration other and 


and thus 
displace the normal positions of the atoms 


forces which would them 


rupture 
by overcoming, at least partially, the atomic 
bonds. This duo resistance itself speaks for 
different of 
bonding, such as has already been described. 


a peculiar and type atomic 


(3) Plasticity 


the ability to flow under 


pressure, in the sense of a wire being drawn 


Plasticity is 


(ductility) or a sheet being rolled or ham 
mered (malleability). The property of 
strength is also involved here, being neces- 


sary where a high order of malleability or 
ductility is Metals 
such a combination of properties though not 


present. generally have 


always at room or at relatively low temper 


atures. 


(4) Electrical Conductivity 


Metals are characterized by having rela- 
tively high electrical conductivity. It is 
not, however, this property, which is pos- 
sessed also by other substances, that is 
peculiar to metals, but rather the method 
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by which electricity is conducted. 


In metals, 
and in certain metal compounds but to a 
much smaller degree, a flow of electricity 
is due to a mass movement of the free 
electrons previously described as responsible 
We shall later see that 
of conduction is different than 


for metal bonding, 
this method 
that in solutions (and for the most part in 
gases) where a movement of matter rather 
than a drift of electrical charge is neces- 
sary In the case of metals there is no 
change in composition or form of the con 
ductor due to current flow. In the case 
of solutions, for example, there is a change 
in composition, at both electrodes. 

It is interesting to note that good con- 
ductors of electricity are also good con 
ductors of heat and in fact, within certain 
temperature ranges, heat conductivity is 
proportional to electrical conductivity, e.g. 
if at a given temperature metal A has twice 
the electrical conductivity of metal B, it has 
also about twice the heat conductivity of 


metal B at that temperature. 


(5) Contact Potential 


When two dissimilar metals are placed in 
contact with one another, a difference in 
potential (a voltage) is set up in the order 
ot magnitude of 0.001 volt. The hypothesis 
of free electrons is useful in explaining 

different metals 
concentrations of 


this phenomenon, The 
would have different 
electrons so that at the junction, in an 
effort to equalize these concentrations, elec- 
trons would pass from one metal to another 
i.e. one metal would be electrically charged 
differently than the other. The difference 
in charge is called “CONTACT POTEN- 
TIAL”. 

Contact potentials are not necessarily lim 
ited to metals. In one form or another they 
may exist at any interface, such as at a 
liquid—liquid junction. 

If there is a conducting solution near the 
junction of two different metals, the contact 
potential may help make one metal act as 
a cathode and the other as an anode, on 
a minute scale. In this way the corrosion 
of one of the metals may be affected over a 
period of time. For example, this increases 
the danger of getting metallic impurities 
into a plating solution, from various metal 
parts accidentally dropped in, especially if 
a metal tank is used, 


(6) Thermoelectric Properties 


It is now well-known, but was first dis- 
covered by Seebeck, that if two dissimilar 
wires or strips (such as A and B in Figure 
4) are connected at their ends (P and Q) 
and if these junctions are maintained at 
different temperatures, an electric current 
will flow. The voltage between the two 
junctions is determined by the difference in 
temperatures existing there so that if one 
temperature is kept at a definite value, such 
as O°C., the value of the temperature at 
the other junction may be determined by a 
voltmeter reading and reference to a pre- 
determined calibration chart. This is, in 
other words, the principle of the thermo- 
couple, used so extensively for measurement 
of high temperatures. It can be explained 
as follows. 
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Metal A 
<_— 


Current 











Junction 
Dp 


Junction 





F Q 
Metal B 
——— 2 
Current 
Fig. 4. Thermoelectric properties of 


metals, 


At each junction a contact potential is set 
up as described above. The energy and 
activity of the electrons responsible for this 
potential are greater at higher temperatures 
sv that the contact potentials at the hotter 
and cooler junctions are not the same. A 
difference of potential or a voltage is thus 
established. 

The opposite of the Seebeck effect is 
one discovered by Peltier, When an electric 
current is passed across the junction of two 
dissimilar metals, heat is absorbed when 
the current flows in one direction and liber- 
ated when it flows in the opposite direction. 
Thus in Figure 4, if a current flows in the 
direction of the arrow, heat would be ab- 
sorbed at P, let us say, where the current 
goes from A to B. Therefore, where the 
current goes from B to A, as at Q, heat 
would be liberated. The result, in a therm- 
ally insulated system, would therefore be a 
difference in temperature between the rela- 
tively hot junction Q and the relatively cool 
junction P. 


(7) Electron Emission 


Electrons can be actually extracted from 
metal surfaces. This may be done by ir- 
radiating (shining-on) the clean metal sur- 
face with high frequency radiation such as 
ultraviolet light (resulting in PHOTO- 
ELECTRIC EMISSION OF ELECTRONS), 
by raising the surface to relatively high 
temperatures (THERMIONIC EMISSION), 
or by subjecting the surface to intense elec- 
trical influences. In all cases, what actu- 
ally happens is that the free electrons in 
the metal are given increased energy by the 
above stimuli, s 


» that they have energy 
enough to actually break their bonds and 
leave the metal surface after which they are 
beyond the influence of the parent metal. 
Photoelectric emission is the principle of 
Thermionic 
emission is the backbone of our radio tubes. 


one type of “electric eye”, 


(8) Reflection and Transmission 
of Light 

So distinctive are the optical properties 

of metals in general that such expressions 

Metallic 

luster is due to the high reflectivity shown 

by metals. 


as “metallic luster” are common. 


Some other substances, notably 
certain organic dyes, also have this prop- 
erty. By the same token, metals, except in 
very thin sections, do not transmit light as 
they are opaque. It is easy to see that 


R 





. M 





Fig. 5. Diagram illustrating “bright- 
ness” of deposits. 
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metals should have optical prope: 
or less peculiar to themselves, fi 
merely a series of electric waves ix 
changes in electric charge, and as 
obviously affect and be affected by 
free electrons in the metal whic} 
see are so intimately related to 
erties of the metals. 

While on the subject of refle 
might be well to digress for a mo; 
discuss the term “brightness” as th 
apply it 
also a reflection phenomenon. — T]} 


to electrodeposits, since 


used in this sense is not the same 

used in optics or in illumination, 

above paragraphs, reflection refers to 
total amount of light thrown back 
metal surface, regardless of the directio, 

which it is thrown back. To take a simp] 
case, refer to Figure 5. MM is a meta 
surface. R is a ray of light striking 
surface at an angle A. Practically all the 
light may be reflected along line 1, also at 
an angle A as shown, or some may be 
reflected this way and the rest in a variety 
of directions such as 2, 3, 4, etc, TOTAI 
REFLECTION refers to the sum of 1, 2, 3 
4, and all the other reflected rays that 


tills 


might exist. The reflection along 1 is 
called SPECULAR REFLECTION: 4] 


other reflection is called DIFFUSE RE. 
FLECTION. When a deposit is mirror 
bright, all the reflection is specular. The 
more diffuse the reflection, due to a helter 
skelter arrangement of the crystal faces 
in the metal surface or microscopic im- 
perfections, the duller the surface looks. 
This explains also why a_ mirror-bright 
deposit looks darker than a duller surface 
of the same material, because if the eye is 
looking down in any direction except di- 
rection 1 (in which case the surface looks 
very bright) no light can reach it for all 
the light is being specularly reflected i.e 
in direction 1. 
surfaces are best examined in diffuse light 
(as under tissue paper) for then the light 
hits the surface in all directions, therefore 
can be uniformly 


For similar reasons, metal 


“seen” in all directions. 


(9) Positive Valence 


One outstanding characteristic of metals 
under the heading of chemical properties, 
is their ability to form only positive ions 
i.e. to possess only a positive valence. This 
fact leads to certain other group properties 
which will be Hydrogen 
gas also has this property and so is ofter 
listed under metals for certain purposes 

Certain other elements, not strictly metals, 


discussed later. 


may form positive ions but they may als 
Reference to Table 

in a previous chapter illustrates this, as 

the case of sulfur. 


form negative icns. 


(10) Passivity 

The well-known phenomenon of passivity 
should be included in this list of properties 
of metals as being peculiar to metals 4! 
though not generally applicable to all 
them, as far as is known. Familiar ex 
amples of this characteristic are found 
the chrome-containing stainless steels, in 
aged nickel plate and in iron that has been 
immersed in strong nitric acid. 
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are: 


happy bu 
foreground) 
birdie. 


right is 
distinguished 


Yerger. 
Fadyen, 
Co. and 


MacDermid, 
sentative: and Henry Smith, chemist 
R. Wallace 


ware 
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The 
made of the 
H-VW-M 
Arrow-Hart 


Bob 


Art Wood 
Frank Foy 


& Sons of 
fame. 


Muscio 
smile for 
group 


Frank 
didn’t 
center 


gentlemen: 
Co., Harry 
and 
Leather, 





The three smiling gentlemen shown 
(left), of 

(center), 
repre- 


silver- 





The three in the center look pretty 


(left 
the 
left to 
following 
Charlie 
Mac- 
Hegeman 
Lea prexy. 


The above photographs were taken 


by 
VW eslev 
Equipment 


{ 







7 


that 


Ts for 
7 h un be 


demon 
Logan 


{ 


rt 


Conn.), 


and 


Jack ( A. ¥a 
Honors for service with a 


Roland 


shutter 
Cassell, 
Division, 
Ine. 
e 
onvivial 
(Shoe 


George 


harmonizing go 
Hardware, 
Villspaugh 
Gilbert 
(Fred. 


Gumm 


clicker— 
Manager 
MacDermid, 


to 


Water 
(Bias 
Co.) 
smile 


Chemical 


Doucette for his serving them as you 


them and as often as you call 
to John Kotches and Horace Smith 
he Newark branch who never let 
go hungry at Newark outings; to 
ge Reuter who never lets anyone go 


at Newark outings. 


At 


oe 
Philadelphia 


William Blum aptly described the 


erature of the Educational . Session 


ETAL 


FINISHING. 


at 


December, 


the recent Philadelphia A.E.S. meeting as 
being that of gallium (30°C.). However, 


we found the session to be one of the 


most interesting in a long time. 


a 

We would like to 
regarding dinners of annual branch meet- 
and that is, to 
singing, or only 


suggestion 


make a 


ings, have no music or 


soft dinner music during 


eating. At Philadelphia, your Post 
Scripter was privileged to sit with Dr. 
Blum, Dr. Glasstone, Dr. Sanigar, George 


Hogaboom and Thomas Slattery and had 


envisioned the possibility of an interest- 


ing table conference. However, over- 
powering music and songs by an _ enthu- 
siastic song-leader, blaring forth over a 
loud speaker, made talking about as sim- 
ple as trying to converse in a_ boiler 
factory. In addition, it was found ex- 
tremely difficult to sing and handle soup 
and turkey at the same _ time. 
e 


The Educational Session at Philadelphia 


provided a_ get-together for two former 
English workers, namely, Drs, Sanigar 
and Glasstone. They worked together 


twelve years ago at the University of 


Sheffield in England. At Philadelphia, 
they met again and this time both were 
residents of America. Both men are still 


interested in electrodeposition. 
a 


Two members of the plating and _finish- 
going 
their 
The proud 
Baker Co., 
chair 
and 
Electric 


ing profession have been observed 


about recently with wide smiles on 
cigars, 
Barron, M. E. 
National Convention 
man for the 1941 A.E.S. 
Willoughby G. Sheane, 
Co. finishing Incidentally, both 
new arrivals with Bill’s off 


spring having an edge over Joe’s offspring 


faces, and passing out 
papas are Joe 
Boston, and 

convention, 
General 
expert. 


were bovs 


of one pound. Incidentally, Bill made 
good his statement that only male off- 
springs are engendered in the Sheane 
clan. 

s 

Parson: “Rastus, that’s a fine garden you 
have there.” 

Rastus: “Yas, suh, Pahson.” 

Parson: “You must thank the Almighty 
for that.” 

Rastus: “Pahson, did you ebbah see dis 
piece of ground when de Almighty had it 
all to Hissel?” 

& 
Outside the storm raged. The thunder 


rolled, and lightning flashed almost con- 
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tinuously. 
Jones and knocked him out of 
arose, yawned, rubbed his eyes, and said, 
“All right dear, I'll get up.” 


struck Mr. 
bed. He 


Presently a_ bolt 


A Nebraska physician, an ardent outdoor- 
life advocate, directed his secretary to affix 
on the back of all envelopes some wild-life 
sticker-stamps he had _ pur- 
chased to aid a national conservation move- 
ment. The literal-minded lady used them 
even on his next month’s bills to patients, 
including some sadly overdue. One of the 
longest delinquents wrote the doctor he had 
ignored recent letters and bills, but the last 
statement was more than he could swallow 
. . - enclosed, please find check.” The wild- 
life stamp on the back of the envelope was 
a picture of a skunk! 


conservation 


Typo Graphic. 


e 
Dave N. Eldred, affable Dupont repre- 
sentative on the Pacific Coast, must have 
caught the great-outdoors bug from Clay 


ton Hoff. Dave and _ family 


spent ten 


days in rustication in the mammouth 
Lakes Country in the High Sierras, 
e 
\ few weeks ago, a prominent mem 
ber of the Newark Branch, A.E.S., went 
“fishing”. It appears that no fish were 


caught, and on the way home, the osten- 


sible 


purchase a 


fisherman had an _ opportunity to 


large fish so that he would 


not have to return home empty-handed. 
To make his story literally correct, he 
told the owner of the fish to throw it to 
him, and upon being queried as to the 


reason for throwing the fish, our erstwhile 
luckless fisherman replied, “I want to tell 
my wife I caught the fish, and_ like 
George Washington, I do not wish to tell 
2 90 
a lie”. 
e 


Recently Harry 
from Cleveland, 
polishing profession in the 
Herald-Tribune by 
the National 
exhibit 
had 


Psalm in the 


Troxell, 
headlines for the 
New York 


first prize in 


metal polisher 


made 


winning 
Crocheting Competition. His 
which he 
words of the 23rd 
background. Wrestling 
with the polishing wheel appears to 
Harry’s 


was a_ bedspread 


crocheted the 


upon 


have 
right 


done no harm to good 
crocheting arm. 


QA Merry Christmas to All 


W ite Poy 
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New Bufling Wheel Rake 


\dva P hing Wheels, Inc., 844 W. 
ott Place Chicago, Ill... have recently 
put on the arket a modern rake to 

imina n raking out buffing 
vhiet i periorming a proper! 
rakin yor 

Unlike dar s home-made nail rakes, 

cannot ire the buff but rakes evenly 

the correct depth of 3/16”. In proper 

hour fhis | whee must be maintained 

witl in eve face nd a certain loose 

es ! fluff” « th periphery \ row 
iils cannot do this. 


PAT NO. 1852354 APR 





New buffing wheel rake. 


llowever tt manutacturers state that 
he ‘ ik ‘ enable the prope! 
condition of the buff to be maintained 
vithou la I nyury 

The rake made of heavy gaug 
hardened t W imple wooden han 
re ipplication Phe 
rake is easily removed for replacement 
witl i new rake filles The teeth = ar 
part f I had ire self-sharpening 

dsare parallel to the sections of 
} buft 


Stripping of Copper from Zine 


Die Castings 


kor he pia whe job it is to chro 
miun pla it castings, cop 
per trippi ometimes a = significant 
tem | " eneral use of heavy 
ipper { - lirectly upon the zin 
Wit ul f { production, even a 
mall per nta t rejects, say of the 
order t 1/10 1 per cent, will result 
Ll ¢ leral number of castings be 
In the stripy f the castings, the 
chromiu . first removed in either 
muriatic acid r by reverse current in 
iustic soda en follows the strippin 
the nicke witl reverse current in 
rong sulphurt icid solutions Due to 
tl sin il nature of copper 


ne, the stripping of the copper in th 


past has een attendant with attack on 
the base zinc, thus opening the pores 
of the castings with greater propensity 
towards peel I subsequent plating op 
656 


erations Buffing off the deposit is both 
and liable to distortion or re- 
if parts of the 


highlights, 


expensive 


duction 


casting, par- 


l ularly 


Sulphur Products Co., Greensburg, Pa., 
have announced that by the use of the 
companys “Liquid Sulphur”, the © strip- 
ping of copper from zinc base die cast- 
smoothly and with a 


attack on the _ base 


ings, can be done 
mintmum amount otf 


Zine. 

Directions for the use of “Liquid Sul- 
phur” are as follows: 
& Remove 


be coppel! 


surtace grease from work 


strippe ad 


2. Immerse in about a 20! solution 
of “Liquid Sulphur’ it room tempera- 
ture (1 qt. to the gallon of water). 

». Cold water rinse 

| Immerse in 15‘ sodium cyanide 
solution at 200 Ik. 1’ I\bs. sodium 
cyanide per gallon of water) 

(old water rinse 
6. Repeat unt ill copper is removed. 


Thus it may be noted that stripping 


is accomplished by simple chemical action 


and does not require the use of reverse 


electric current. 


Sulphur Products Co. will be pleased 


o render technical advice on problems 


pertaining to the stripping of copper 
from zine base die castings. 
New Electrocleaner 
The Metal Cleaner Department of the 


Detergent Co., 7016 Euclid Ave., 
Ohio, have announced the ad- 
“Cowles MC” 


Cowles 
Cleveland, 
dition of cleaner to their 
line This cleaner is said to be a me 
dium pH material of unique anionic bal 


ance, containing an effective detergent 


iccelerator, 1S suitable for steel tank 
work and highly recommended for cath- 
odie cleaning of steel, brass and copper 
It is stated to be readily soluble, to 


clean fast and rinse rapidly, and to be 


conomical to use because of its. an- 


hvdrous composition, thus requiring 
smaller additions in comparison’ with 


hydrated materials 


Bright Nickel Process 


\ ( Brate Co. Box 65, Albany, 
N. Y., have announced an improvement 
their “Lustrebright” nickel plating 
process. This bright nickel process is 
said 1 be simple to operate and_re- 
quires no special solutions or change in 


equipment 


Brilliant, lustrous, adherent deposits 


burnish 


produced on all 


that require no color bufhng or 


ng ire reported to he 


METAL 


FINISHING, 


sizes of work by merely adding o 
lon of “new improved Lustrebright 
each 100 gallons of any cold nick: 
tion of 
Small 


to maintain the desired 


standard formula. 


periodic additions are re 
brightness. 
form results are claimed in. still 


automatic machines and mechanical ba 
rels, 

The plating is said to be ideal as 
underplate for chromium and it is als 
claimed that zine die castings can 
bright nickel 
plating by this process 
According to the 


of the addition agent will not harn 


suce essfully plated prey 
to chromium 
manutacturer, ex 
solution or 


plating cause the deposit 


become brittle, streaky or to peel. 


Emulsifiable Solvent Cleaner 


Quaker Chemical Products ( 
Conshohocken, Pa., is offering to the 
called “Qua 


buffing ¢ ompo 


dustry a new material 


No. 11”, fox 


tions, grease and 


removing 
similar foreign matt 
from all types of metals. 

compatible with n 


liq l 


The product is 


mineral solvents to form a clear 


of high 


properties. 


penetrating and emulsifyi 


Quasol No. 1] 
and 7 to 12 parts of kerosene or sim 


A mixture of 1 part 


base solvent 


solvent 1s employed. The 
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Directory 








G. B. HOGABOOM, JR. & CO. 
Consulting Chemical Engineers 


Solution analysis, plant design, process de 
velopment. Testing of deposits—composition, 
thickness, porosity, salt spray. 


352 Mulberry St. Newark, N. J. 








CUT COSTS, BUILD PROFITS 
With Controlled Metal Finishing. 
Tests, Analyses, Advisory Service. 

JOSEPH B. KUSHNER, B.S. Ch.E 
Electroplating Consultant 
126 W. 32nd St. N. ¥. C. 
Telephone PEnn. 6-2214 








for $1 


Reagent solutions for analyzing 25c. pt 


Any plating solution analyzed 


Platers’ Laboratory Service 


P. O. Box 59, Elizabeth, N. J. 
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The factual, informative material 
appearing in “Nickel Steel 
Topics” and “Nickel Cast Iron 
News” is of considerable practi- 
cal value as evidenced by the fact 
that over 100.000 engineers, met- 
allurgists and production men 
are now regularly reading these 


too, at no cost or obligation. 
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THE INTERNATIONAL NICKEL COMPANY, 
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Gentlemen : 


Nickel Steel 
publications. You may read them Nome 


Simply mail the coupon at right. Address 





Two periodicals mailed FREE on 


request, cite actual cases 


NICKEL STEEL TOPICS—This twelve page illustra- 
ted, miniature newspaper is published every second 
month and is devoted exclusively to Nickel alloy 
steels. Each issue is packed with illustrated techni- 
cal and news articles dealing with the production, 
treatment and uses of these steels in rolled, forged 
and cast forms, Special features such as a question 
and answer page and pertinent editorials on tech- 
nical subjects involving the uses of Nickel alloy 
steels are included in every issue. 


NICKEL CAST IRON NEWS-—This publication is a 
12 page. tUlustrated newspaper-type periodical 
devoted to technical and news articles featuring 
the production of Nickel cast irons. Editorials and 
a question and answer section on these materials 
are special features in each issue. “Nickel Cast 
Iron News” alternates on a monthly basis with 
“Nickel Steel Topics”. 


NICKEL 


AVAILABLE ON REQUEST— More Than 75 Publica- 
tions Covering Various Industrial Fields. Applica- 
tions and Production Procedures. 


STEELS 


CAST 
IRONS 


Permanently valuable for reference purposes are a 
large group of publications applying to various 
industrial applications and production procedures 
involving the uses of Nickel alloy steels, Nickel 
cast irons or Nickel containing non-ferrous ma- 
terials. The titles of these publications with a brief 
description of their respective contents are se. 
forth in a special catalogue, available on request. 
For your copy, simply return the coupon below. 


_ om I'D LIKE TO KEEP UP WITH THE NEWS 


The International Nickel Company, Inc., 67 Wall St., New York, N. Y 


Without cost or obligation, please send me the publications checked 


Topics [] Nickel Cast Iron News [] Lisi of Current Publicatior 


State 


INC. 





67 WALL STREET 
NEW YORK, N. Y- 
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STAINLESS STEEL POLISHING COMPOUNDS 


Are Proven Every Day in Every 
Kind of a Metal Working Plant 


“4-A” Polishing Compounds Are Faster, More Efficient, More Economical 
for Polishing, Mirror Finishing of All Kinds of Steel, Including Stainless 
Steel and Other Alloys. 


| Use it on any kind of a wheel, soft, hard, medium. 
more eloquently than anything we could say. 


Tell us about your toughest job,-and we'll be glad to send the “4-A” 
product that will solve your problem. 


CEMENT AND THINNER 


Instead of glue, use “‘4-A”’ Cement and Thinner, a uniform 
substitute for polishing Wheels, Belts, Buffs, Rolls, etc. 


Samples of Compound or Cement sent on request. 


HARRISON & COMPANY 


HAVERHILL, MASS. 








































































Results will speak 


No obligation, of course. 

















mixture is applied in spray washing ma- 
chines or tanks, in which the work is 
subjected to the solution for from 1 to 
3 minutes, after which the work is rinsed 
and ready for the electrocleaning process 
before plating or other finishing opera- 
tions, 

The use of solutions made with this 
base is claimed to eliminate hand-scrub- 
bing and hand-wiping, and in _ addition, 


highly oxidizable metals are not tarn- 


ished. 


New Aluminum and Tin Cleaner 


A special alkaline silicate cleaner for 
n, and alloys of either metal 
announced by the Philadelphia 
Philadelphia, as the 
Metso 


aluminum, t 


has been 
Quartz Company, 
newest member of their line of 
cleaners, 

It is reported that the ingredients of 
the new cleaner, called “Metso 88 Spe 
cial”, permit effective use in either hot 
water. The 


or cold, hard or softened 
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cleaner is a free rinser. It goes into 
solution completely 
soluble, thus eliminating the danger of 
cleaning material settling to the bottom 
of the tank. 


The cleaner 


immediately and_ is 


quic kly removes animal, 
vegetable, or mineral oils, as well as solid 
dirt, from surfaces and 


provides a 


sensitive metal 
at the same time greater 
margin of safety than is available from 
the alkaline cleaners customarily in use. 
Consequently its special applicatien for 
cleaning aluminum, tin, and other soft 
metals, makes this cleaner of particular 
interest to the food and packing industry. 
Metal working and finishing plants which 
process aluminum or tin parts also re- 
quire a cleaner that provides necessary 
protection against etching or spangling. 
Another feature is that the 
cleaner is packed in concentrated liquid 


form and 


unique 


dilution — be- 
fore use. The cleaner is also used in 


merely requires 


washing machines for various purposes, 


and is entirely safe for cleaning by hand. 
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Hammond Acquires Continenta}’, 
Polishing Machinery Division 
Hammond Machinery Builders, [ne ,; 

Kalamazoo, Mich., announce the hoe 

of the Automatic Polishing an Buffing 

Machinery Div. of the Contine: Roll 

& Steel Foundry, E. Chicago, | 

its removal to Kalamazoo. 

The Continental automatic line comp), 
“7 

ments the Hammond line of larger rota, 
and straight line automatic polishers 

buffers, as well as Hammond’s ol 

line of all types of polishing and iffiy 


lathes (or jacks) and grinders. 1 
sults in the widest combined lir 


able, 





Buffing machine that employs loose 


abrasive. 


Continental successfully introduced 


which is pai 


loose abrasive method, 
ticularly valuable in the finishing of stain 
less steel, steel stampings and drawings, 
as well as odd shapes and contours 

Harold W. 
with the polishing, buffing 
equipment fields and his 
sistant, Vajor, who _ together 


pioneered the _ loose 


Faint, for years connected 
wheel, and 
practical as 
Lawrence 
finishing 
process, are now with Hammond _ whos 
automatic division includes H. C. Aum 
ler, field engineer; W. J. Holtmeier, East 
ern manager (71 W,. 23rd St., New York), 
and H. J. Kingsbury, chief engineer. Mr 
Faint is acting as manager of the Auto 
matic 


abrasive 


Department, with 
Kalamazoo. 


headquarters 


Drum Cradle Truck 


Morse Manufacturing Co. 
cuse, N. i # have 
velopment of a new cradle truck called 
“No. 45 Drum Cradle Truck.” The mar 


facturer 


Inc., Syra- 


announced the dé 


states that the construction 
this cradle truck provides a_ substar 
wheel base well under the center of t 
weight of the drum, with two wl 
mounted on a straight axle and two 
turn casters mounted so as to pl 
the maximum width of wheel base. 
caster frame swings inside the curs 
the rockers when the drum is | 
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Drum cradle. truck. 


thrown 
lever, 


then forward 
foot placing 
well forward thus providing a long 


up and is 


ssure on the 


base. 


wheel 


Semi-Automatic Sandblast 


is a device which may be used 
eaning or finishing as well as for 
ing letters and designs on a wide 
of parts of small or medium size. 


machine is entirely self-contained, 


§ the work being done undercover 
without the discomfort of flying 


dust particles. 
ere are, in addition to the machine 
three revolving tables, around the 
ne, each table having holding fix- 
to the number of six or a dozen, 
holding one article. 
hese revolving tables, motor operated, 
oaded in each one of the holding 


es and begins to revolve bringing one 
the side of the cylindrical 
cabinet and directly under two 


into 


sed sandblasting nozzles. 





Semi-automatic sandblast. 


TAL FINISHING, 
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WHERE TIME 
IS MONEY 


In any modern industry time 
is an important factor in pro- 
duction. 

The constant demand for new 
metal finishes—for faster clean- 
ing and finishing operations 
means that any problem that 
comes up has to be licked—and 
licked in a hurry. 

For more than a third ofa 
century Wyandotte has _ been 
working hand in hand with metal 
finishers to perfect metal-clean- 
ing compounds. 
sents a problem that has been 
solved. 

Your Wyandotte Service Rep- 
resentative and 
how to him 
today. 


Each one repre- 


metals 


Call 


knows 


clean them. 





SERVICE REPRESENTATIVES IN 88 CITIES 








After hesitating under’.the nozzles tor 
a prearranged time, say @ second or two, 
the table rotates to the next fixture on 
its top bringing the next article under 
the nozzles and _ repeating continuously. 


The same procedure is taking place simul- 
taneously at the other two revolving tables. 
One front of 
revolving table finished 
the table standstill for 
sandblasting of the article on the 
side of the table, replacing it 
new piece to be sandblasted 
repeating this removal and replacing 


attendant sitting in each 


removes a article 
when 
the 

opposite 


comes to a 


with a and 
con- 
tinuously. 


The 


closed 


with its three en 


itself, 


stations of 


sandblast 


nozzle two nozzles each, 


1940 


‘i 7) WYANDOTTE MICH- 


is cylindrical in shape with a strong-suc- 


tion motor-driven dust collecting fan and 
dust separator. 

This dust collector maintains an _ in- 
drawing draft at each nozzle station pre- 
venting the outward escape of dust; a 
very important feature making the entire 


operation of the outfit a clean and _pleas- 


ant one. 

There is a cleanout section for the 
removal of all spent sand in the form 
of dust deposited there by the dust sepa- 
rator. 

The nozzles are all. continuously fed 
with the abrasive being used whether it 
be the commonest of all, ordinary sharp 
white sea sand, or the various grades of 
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STUDIES "* 


Write 
Us On 
To all respensible manufac- 
Company turers. samples of any or ail 
Letterhead American Bonded Metals. Con- 


CUD 


99.75% PURE 


Stocks of Mutual Chromic Acid are 
available in all principal industrial cen- 
ters, where Mutual distributors stand 
ready to give complete technical service 
supplemented and supported by the re- 
search and development facilities of the 
world’s largest manufacturer of chromium 
chemicals. 


BICHROMATE OF SODA 
BICHROMATE OF POTASH 


CHEMICAL CO. OF 


270 MADISON AVE NEW YORK 


T BALTIMORE AND JERSEY MINES IN NEW ¢ 


FREE: 

Five-color, heautifully illus- 
trated Brochure showing de- 
signs, patterns and applications 
of the very latest in opre- 
finished metals 


sultation service on design and 
recommendations given without 
obligation. 


SH2Se BCE C ECR ECE EEE SEB, 


a 
Sales Offices in All Principal Cities 


AMERICAN NICKELOID COMPANY 
8 SECOND STREET 














Ss 


So 


-FINISHED METALS 


ee or 


PERU, ILLINOIS 


METAL FINISHING, 





flint, emery, carborundum or er; 
granulated steel. The abrasive 
over and over again until ent 
sumed or reduced to the finenes 
and deposited in the cleanout 





just mentioned. 





A supply of air is of course 
to operate this sandblast machin 
can be arranged to be used w 
any degree of pressure or any y 
air. 

Here is a device which is aday 
quantity production where a 
amount of individual treatment 
sary and promises material savings wh 
doing quality work rapidly, 

The makers, Leiman Bros. |; 
Christie St., Newark, N. J. may 
sulted on special sandblasting pr 
looking to the use of machines 
kind or ones for full automatic operat 
as well as the ordinary manual.-at 
sandblasts. 


Automatic Composition 
Applicator 


Divine Bros. Co.; Utica, N. Y., ha 
cently introduced to the market 
type AK-+ applicator for automatica 
and mechanically applying buffing 
positions to the face of buffing wheels, 
an exact controlled amount and frequer 
This applicator can be used in conju 
tion with lathes for hand buffing, 
is particularly recommended for automat 
and semi-automatic buffing machines 

It is said to be simple, rugged and 
fool-proof and its use is claimed to save 
time, reduce composition consumption and 
to result in cleaner work, no_ special 





Automatic composition applicator 


bars are required and the applicat 
be easily moved from one machi 
another. Provisions for full adjus 
of stroke, timing, ete.. are made 
This applicator is described = in 
cent bulletin issued by the Divine 


Company. 
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lter. American Air Filter Co. 
tisville, Ky., have recently pub- 
l-page folder describing their 
self-cleaning air filter Type 


gineering data and capacities of 


filter are given together with 


ns and descriptions of other fil- 


precipitators made by the com- 
Cleaning Handbook. Magnus 

Co., Ine., Garwood, N. B have 
ssued a new illustrated 24-page 
for aviation use. The handbook 
bes cleaning methods and = mate- 


for use in the maintenance of air- 
airports, engine shops, etc. The 
= bound in aluminum and_ blue 


and may be obtained by writing 

Magnus Chemical Company. 
Rotary positive blowers made 
toots-Connersville Blower Corp., Con- 
described in their new 


e, Ind., are 


No. 21-B-35. The operating prin- 
of the blowers is described and 
ting data are given. Accessories, 

ipacities, dimensions of equipment are 
led in the folder. 

Cleaning Compounds. 1940-41 Edition. 

rick Gumm Chemical Co., Ine., 538 

St., Kearny, N. J., have issued a 

handbook describing the com- 

cleaning compounds. The com- 

ire grouped according to usage, 

as for cleaning brass, bronze, steel, 

die castings, ete. Other products 

is stripping compounds, burnishing 

pounds and special soluble oils are 

scribed. Descriptions are also given of 

mpounds to eliminate spotting out of 

work after plating. A list of other manu- 

ers products handled by Frederick 

( Chemical Company, are given. 

Methods for the analysis of plating solu- 

by Robert Sizelove, technical direc- 

have been given together with  vari- 

technical data, such as composition 

percentage of metal in salts, conver- 

tables, deposit thickness tables, ete. 

book may be secured free of charge 


writing to the company. 

Combustible Gas Alarm. Mine Safety 
Appliances Co., Braddock, Thomas & 
Meade Sts., Pittsburgh, Pa., have recently 


a two-page bulletin describing their 


explosion - proof combustible — gas 
which can be used for safe and 
1u0us sampling of atmospheres where 
stible gases and vapors may be 
nt The instrument provides instant 
ng when gas concentrations exceed 
e-determined limit. The device may 


lapted for automatic process or ven- 


n control. 


Vachines. G. S. Blakeslee & 
Cicero Station, Chicago, IIl., 
value of 


greasing 
realizing 
the 
issued an 


degreasing machines in 


redness program, have 
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eHARSHAW 


DEPENDABLE QUALITY 


ANODES AND CHEMICALS 


THE HARSHAW CHEMICAL CO 


Offices and Laboratories: Cleveland, Ohio 
Quality Products since 1892 
Pittsburgh 


New York, Detroit 


Cincinnati, 


Philadelphia 


East Liverpool, 


Chicago 


Los Angeles, San Francisco 


Works at Cleveland and Elyria, Ohio and Philadelphia, Pa. 


Anodes, Antimony 
Anodes, Antimonial Lead 
Anodes, Cadmium 
Anodes, Brass 

Anodes, Bronze 


Ammonium Muriate 
Antimony Sulphide 
Boric Acid 

Cadmium Carbonate 
Cadmium Chloride 
Cadmium Hydrate 
Cadmium Oxide 
Caustic Soda * 
Cerium Carbonate 
Cerium Oxide 
Chromic Acid 
Chromium Carbonate 
Chromium Chloride 
Chromium Fluoride 
Chromium Hydrate 
Chromium Sulphate 
Cobalt Chloride 
Copper Carbonate 
Copper Chloride 
Copper Cyanide 
Copper Sulphate 
Epsom Salts 

Gold Chloride 

Gold Cyanide 

Gum Arabic 
Hydrofluoric Acid 
Hydrofluosilicic Acid 
Iron Chromate 

Lead Acetate 

Lead Carbonate 
Nickel Carbonate 
Nickel Chloride 
Nickel Fluoride 
Nickel Ammonium Sulphate 
Nickel Sulphate 
Rosin 

Sal Soda 

Silver Chloride 

Silver Cyanide S 
Silver Nitrate 
Sodium Bicarbonate 
Sodium Bisulphite 
Sodium Cyanide 
Sodium Fluoride 
Sodium Gold Cyanide 
Sodium Hyposu!phite 
Sodium Phosphate 
Sodium Stannate 
Sodium Sulphate 
Stannous Sulphate 
Sulphuric Acid 
Tartaric Acid 

Tin Chloride 

Tin Bath Addition Agent 
Zinc Carbonate 

Zinc Chloride 

Zinc Cyanide 

Zinc Oxide 

Zinc Sulphate 








outlined 


December, 


in detail. are 


1940 





piven. 


illustrated folder describing metal wash- Portable Electric Tools. Skilsaw, Inc 
ing machines, degreasing machines and 5033 Elston Ave., Chicago, Ill, have re 
special parts washers for all types of cently published a 58-page catalog de 
metal parts used in the armament pro scribing and _ illustrating the company’s 
gram, such as_ shells, airplane engines, line of portable tools, such as saws, abra- 
armor plate and tank component parts, sive grinders, power drills, sanders, 
etc. buffers, blowers, ete. 
Electro-Galvanizing Wire. The Meaker 
Co., 1629 S. 55th Ave., (Cicero Station), Temperature Control, The Foxboro Co., 
Chicago, Ill., describe and illustrate their Foxboro, Mass., have recently published 
new process for electrogalvanizing wire an illustrated folder describing the use 
a recently published 4-page bulletin. of the company’s automatic temperature 
Illustrations are given of actual plating controls in electroplating processes. These 
tanks in operation, of samples of bent include control with visual reading or 
electrogalvanized wire, and a_ photomicro- automatic recording. Advantages of con- 
graph of broken wire illustrating the ad- trol plating solutions are given and 
hesion and _ non-flaking characteristic of standard specifications for equipment for 
wire electrogalvanizing with the Meaker this purpose are described. Photographs 
process. Advantages of the process are of control equipment in plating rooms 
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THE COWLES 


7016 EUCLID AVENUE 


New Books 


{luminum Casting Alloys. 1940. Pub 
lished — by Aluminum Co. of America, 
Pittsburgh, Pa. Size 5” x 8”; 89 pages 


This book will be sent free of charge 





upon request to the Aluminum Co. of 


America. 
This beautiful book, with wire binding, 
discusses rather thoroughly the subject of 


aluminum casting alloys Photographs 


are numerous throughout the text. 


Some of the subject matter discussed 


is: choice of materials, aluminum ingot 


products, general foundry principles, fin 


ishing design of aluminum alloy castings, 
various typical alloys, and included in the 
discussion is chemical composition, out 
standing characteristics of the alloys and 
aluminum 


uses These include 


aluminum-silicon;: 


copper; 
aluminum-copper-silicon ; 
aluminum-magnesium and aluminum-zin 


alloys 
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3 METAL CLEANERS — 


tHE OUTSTANDING une 


OF ANHYDROUS CLEANERS 


HENEVER you see the practical slogan 
__"'Cleaner Surfaces for Better Finishes” you will. 

recognize the fine line of COWLES ANHY- 

DROUS METAL CLEANERS. The Cowles line 
is now meeting with notable success in the industry. 
You will make no mistake in deciding on a demon- 
stration in your own plant. Just call in a Cowles 
Service Man and put your toughest cleaning prob- 
lem before him. That will convince you. 


Our line is complete. Thus you'll have the conven- 
ience of getting all your cleaner requirements from 
one source. The Cowles Line consists of 12 out- 
standing, different cleaners. 
Distributed Through 
Eaton-Clark Co., Detroit + James H. Rhodes & Co., Long Island City & 


Chicago « National Oil & Supply Co., Newark » Mau-Sherwood Supply 
Co., Cleveland+ Apex Soap & Sanitary Corp., McKees Rocks, Pa. 








CLEVELAND, OHIO 


Associations & Societies 
American Electroplaters’ Society 


Plan to Attend the Annual Convention 
to be Held in Boston, the Historical 
City, June 9-12 


Boston Branch 


\ feature of the November 7th meeting 
of the Branch was the address by Joseph 
T. Sullivan, chief chemist of the New 
Clock Co., New Conn., 
whose subject was “Gold Plating”. Mr. 
Sullivan gave a history of gold plating, 


particular, the Bek 


Haven Haven, 


and discussed in 


prom ess, 
Bridgeport Branch 


Branch, held 
on Friday, November 15th, was an “In- 
formation, Please” 
B. Hogaboom, 


The open meeting of the 
I f 


program, with George 


engineer of the MHanson- 


METAL 





FINISHING, 





Van Winkle-Munning Company, Ma 
N. J., answering the questions whi 
ered almost all phases of electro; 

The meeting was believed to be 
the most informative and enjoyab 
was held for some time, 





Detroit Branch 

The Branch’s annual 
held Saturday, 
educational session starting at 2 P.) 


- 


meeting w 
December 7th, wit! 
Three outstanding men of scien 
announced as speakers at the educa 
session. These speakers are as follow 

~  £. Kettering, General R 
Laboratories, General Motors Corp. Su} 
ject not yet announced. 

Dr. F, A, Rohrman, Michigan Colleg 
Mining and Technology, “Vagaries of | 
rosion Testing”. 

F. F. Oplinger, E. I. duPont de 
Nemours & Co. “Copper Plating”. 

The banquet wii! be held in the 
ning with the usual excellent entert 
ment and dance orchestra, 


Los Angeles Branch 
The Branch dispensed with its usua 
local speaker at its November 13th meet 
ing, held at the Rosslyn Hotel, and 
voted the 
of a paper on “Hydrogen in Metallurgy 
which was one of the papers presented 


session to general discuss 


at the national convention in Dayton, 
Ohio. Read by Librarian Emmette R 
Holman, the article brought forth con- 
siderable round - table discussion that 


lasted for the greater part of an hour 
A report of national convention activities 
was also presented. 
President Don 
three-man 


Bedwell 


committee to 


appoinied a 
exercise super 
vision over exhibits at future conventions. 
Bruno H. Schindler was named chairman 
of the committee to be assisted by M. D 
Rynkofs and D. N. Eldred. 

The application for associate member 
ship of James Aproberts of the Lock 
heed Aircraft Corp., Burbank, Calif., was 
approved, and he was inducted into mem 
bership. 

Newark Branch 

On December 6th, Dr. Louis Weisberg, 
addressed the Branch, the subject of his 
talk being, Absorption and 


Embrittlement in Electroplating”. 


“Hydrogen 


The second annual Christmas Party of 
the Branch will be held on December 
20th. 


Philadelphia Branch 


successful annual educational 


session and banquet was held Saturday 


Avery 


November 23rd, with over 300 in attend 
ance at the banquet and dance. 

The lengthy 
very well 


educational session wW 
attended and_ the 


prominent men_ in 


speaks rs, 
industry, contributed 
to a well balanced program. 

Dr. Samuel 


University, distinguished author, 


Glasstone of Princet 
gave 
discussion 

which led to 
lengthy discussion. Following Dr. Gla 


tone, Dr, William Blum 


metals that can be plated from aque 


interesting and lucid 
“Hydrogen Overvoltage”, 


discussed 


solutions, as well as pointing out melt 
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, be deposited from fused salts 
inic solutions. 

C. Conley, third vice-president 

\.E.S., read an informative prac- 

per on “Control in the Plating 


R The last speaker on the program 
w orge B. Hogaboom, engineer of 
Ha Van Winkle-Munning Co., Mata- 
wan. \. J. who discussed the “Role of 
} plating and Electroplaters in the 
N Defense Program”. Mr. Hoga- 


talk also led to extensive discus- 


Electrochemical Society 


79th Annual Meeting will be held 

Ap! 16-19, 1941, at Cleveland, Ohio. 
[The headquarters will be Hotel Cleve- 
and a feature of the meeting will 
visit to Nela Park, headquarters of 
General Electric Company's Lamp 


Department. 


New York Section 


Raymond L. Patterson, vice-president of 
Charles Hardy, Inc., New York, addressed 
section at the Engineering Societies 
| ling, New York, on November 29th. 
subject of his talk was “Powder 
Metallurgy: Its History, Development and 
Applications”. Lantern slides and _fin- 
products were used to amplify the 
presentation. 
Included in the audience, in addition 
members of the society, were many 
guests from other societies and from in- 


rial organizations. 


National Chemical Show 


The first biennial National Chemical 
Exposition and Industrial Chemical Con- 
rence, will be held December 11-15 at 


the Stevens Hotel, Chicago, Ill., under 


the auspices of the Chicago Section of 
the American Chemical Society. 
More than 20,000 people are expected 
io come from all sections of the country 
view the show and participate in the 
conterence, Added significance will be 


given the Show and Conference because 
vital part chemists are destined 
take in the program for National De- 


\n educational and_ scientific exhibit 
will dramatize the progress of the chemi- 
cal industry. The display is being as- 


sembled by Dr. Robert Moulton. 
\nother interesting feature of the 5-day 
exposition will be a display of educa 
motion pictures from all sections 
the country. There will be from 15 
20 films available for showing during 
period of the show. 


American Foundrymen’s 
Association 


Board of Directors of the Associa- 
has chosen New York as the 1941 
ention city, 

lhe convention will be held May 12-15 
isive and the headquarters will be 
Pennsylvania Hotel. This will be 
first convention of the A.F.A. to be 
in New York City since 1905. 
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RACK INSULATING COATING 


STILL OKAY 
AFTER 11 
MONTHS 





‘STANDING UP FINE!’ 
SAYS USER 


NEW YORK, DECEMBER 1.—Plat- 
ing shops continue to enthuse about 
the remarkably long-lasting rack-in- 
sulating material, “UNICHROME’’* 
Rack-Coating-W, developed by United 
Chromium. From platers everywhere 
come reports testifying to the ability 
of “UNICHROME’* Rack-Coating-W 
to withstand long service in any 
plating solution. 


“Finest rack-insulating material we've 
ever come across,” say many. “Com- 
pletely satisfactory. Racks in perfect 
condition !""—“‘Rack used 1,000 hours, 
still serviceable!” others write. Ex- 
perience of leading plating plants con- 
clusively proves that “UNICHROME’’* 
Rack-Coating-W definitely offers these 
outstanding advantages: 


1. Withstands boiling cleaners and all 
plating solutions 


2. Tough—withstands wear and tear of 
handling 


3. Contains no ingredients harmfu' to 
plating solutions 

4. Cuts costs—reduces frequency of re- 
coatings 


5. Easy to apply—“dip and force dry” 
method 


6. Light in color—easy to see how well 


the rack is covered 


7. Any part of rack can be recoated 
without recoating entire rack. 


Write for Bulletin 31 
Containing Complete Information— 


Platers without rack coating facilities . 


may have their racks coated with 
“Unichrome’”’* Rack Coating-W by 
Chromium Corporation of 

4645 West Chicago Avenue, Chicago, III. 
Belke Manufacturing Company, 947 


North Cicero Avenue, Chicago, Ill. or 
Lea Manufacturing Co., of Waterbury, 


UNITED 
CHROMIUM 


INCORPORATED 


51 East 42nd Street, New York, N.Y. 
2751 E. Jefferson Ave., Detroit, Mich. 
Waterbury, Conn. 


aw 
®Trade Mark (le) 
Reg. U.S. Pat. Off”, 7 








STRIP COPPER 


FROM 


ZINC DIE CASTINGS 


WITH 


Mc KEON’S 


Liquid Selphur 


SPECIAL DIRECTIONS; FREE 


WILFRED S. Mc KEON, President 


SULPHUR PRODUCTS CO. 


Greensburg, Pa. 


Let’s boost Boston’s A. E. S. Convention June 9-16-11-12 
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Ac ME Manufacturing Co. 


Kul 1642 HOWARD ST.¢ DETROIT, MICH. 
d 





OF AUTOMATIC POLISHING AND BUFFING MACHINES FOR OVER 25 YEARS 


National Defense Program Key Topic at Oakite Sales Conference 
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CLEANING 






METAL 





Personals 











Samuel Krivit 


Pictured above is Samue 0 
president of the United Laborat 
Linden, N. J. Mr. Krivit, wi 





known in the finishing industry, 
ployed tor ten years ! New ti 
Conn., and from 1918 to 1928 
work for the Interstate Smelting & R 
fining Co., Brooklyn, N. Y. Fy 

to 1936, he was connected w 
United Lacquer Corp., in  adviso 
executive capacities. From 1936 
present day, he has been pre 
United Laboratories, Ine., wh 
established in 1931. L nde g 
the company has progressed a 

in the manufacture and sale 
compositions. This t 

employing high type ( mists il 
cialists to round out th ympany's 
of buffing and polishing my 
which include all types D 

lime finishes, rouges and = greaseless 
positions for both the metal and 


industries. 





FINISHING, 


How the metal-working, machir 
transportation and _ other ndustries 


{ 


rapidly responding to the call for g 
production capacity and speeded-up 


put to meet National Defense req 


ments was the key theme of talk 
several industrial leaders at the 
annual technical sales conference 


New York and Northeastern and P! 
delphia and Southeastern Divisions 
Oakite Preducts, Inc. Held at the H 
Pennsylvania in New York City, the 
day session was attended by Oakite 5 
ice Representatives from Maine to Fl 
together with members of the Comp 
technical and service staffs. Various 
Oakite developments were announce 
connection with the cleaning of alun 
before anodizing, cleaning aluminum 
fore spot welding and other opera 
where cleaning is of prime import 
in the manufacture of defense items 
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pr. | ais Weisberg Heads Association 
of Consulting Chemists & Chemical 
Engineers, Inc. 


annual meeting of the Asso- 
Consulting Chemists & Chemical 
Inc., held on October 22, Dr. 
sberg, prominent consultant in 
oplating field, was elected presi- 
the Association. Dr. Weisberg 
ished numerous articles in the 
literature and holds many pat- 
new plating developments. 


F. Clark, Sr., who for the past 

s employed by the Newell Mfg. 

Ogdensburg, N. Y., as _ supervisor 

plating department, has become 

pervisor of electroplating with the Joma 

Vie. Co.. New York City. This company 
tures automotive specialties. 





Business Items 





{n Amazing Plating Development 


MeraAL FINISHING, 
New York, N. 3. 
Dr. W. R. Meyer, Editor 


Due to my very many years of study 
this subject herewith is a synopsis 

for your editorial. Subject: Electronic 
um Plating. 

It is a proven fact that metals can 


with a proper catalyst be made to melt, 
vaporise or disintegrat. When a 
tal comes in contact with a catalyst 


hat causes the metal to change its form. 
is possible under controlled condition 
ind equipment to do with this new form 


as one wishes. To illustrate: I shall 

zinc. It is a metalic element belongs 
to the magnesium group. Atomic number 
30. Atomic weight 65.38, Density 7.14. 


Its valence is positive 2, Activity with 
hydrogen 7 and conductivity 30 (melting 
point 420°) (Boiling point 907°) vapor- 
es at 1500°). 

[The Electrones and Protones with the 
iid of hydrogen are the medium that 
the metal in cohesion. Soon as the 
or solute comes into contact with 
proper catalyst. The solute melts boils 

iporizes in its own solvent the sol- 

becomes a coloid and the metal 


+) are suspended. 

While this phenomena is in _ progress 
with the proper condition and equip- 
this metal can be deposited or 
{ on another. 

system eliminates tanks, water, 
s metal salts (hydrolyzer or wet- 
electrolyzer or any of the many 
cals that are being used for electro 
I g today. 
promote this system an opportunity 
$ ailable to any firm or person in- 
terested. 
Yours truly 


Joseph F. Gnapp 


1525 N. LaSalle St., Chicago, IIl. 
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Do You Electroclean at High Current Density ? 
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MaGNUS ELECTREX CLEANERS 
--- BECAMAL: 


1. They are designed for the speedier action and vastly improved cleaning 
you get if your cleaner can carry a current density between 40 and 80 
amperes per square foot. 

2. They provide for faster wetting, penetration and dispersion by going to 
work even before the current does its stuff, insuring more effective “plating- 
off” of dirt. 

3. They insure practically perfect rinsing, due to the Magnus wetting agents 
they contain. There is less drag-out contamination; no formation of trouble- 
some scums; and no bad results due to hard water or acids. 

4. They do a quicker, better job at much lower overall cost. Much smaller 
quantities are required for effective results due to their superior wetting, 
penetrating and rinsing qualities. 

If you do high density anodic or cathodic cleaning, or plan to adopt it, in- 


vestigate the Magnus Electrex Line now. There’s a_ specifically designed 
material for every metal. 


Ask for Performance Data on these cleaners compiled from reports of users 
in a wide variety of metal finishing plants. 


MAGNUS CHEMICAL COMPANY 


Manufacturers of Cleaning Materials, Industrial Soaps, Metallic Soaps, 
Sulfonated Oils, Emulsifying Agents and Metal Working Lubricants. 


11 South Avenue Garwood, N. J. 












fOr Better plated surfaces 


Prepare for a fine plate first by burnishing small, metal 
parts. After plating, burnish again. That rolls down 
the surface, closes pores, increases resistance to cor- 


rosion. Pressure does the job. There- 


seh Orr pea rgatn 


in lies the advantage of Abbott high, 


oat ween dlls oe 3 
se peas sean oak 


narrow barrels which take a charge 
of several hundred pounds of steel 
burnishing materials. This mobile 
weight, confined within an upright 
area, develops maximum pressure on 





the work. Questions gladly answered. 
Orders promptly filled. 


The Abbott Ball Company 


“Burnishing and Cutting-down Barrels—Burnishing Balls and Materials.” 


1046 New Britain Ave. Hartford, Conn. 
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iH Greer hile ( established n factured by the company, 1S now In for the rubber lining of tanks 




















































} , { plating supplies progress. ber plating. This is to take ear 
| equipmer have moved 1 irger The products turned out by the com marked increase in business 
fuarter the Green Exchange Bldg., pany run all the way from floor cleaners, rubber lining 
() Cedar St New York City Their hand cleaners, automotive cleaners, clean- 
er addre wa 192 Broadway New ng materials, sulfonated oils, emulsifying New Chicago Office and Warehouse for 
Yor (ity l} change was done as oils and lubricants used in a wide range Detroit Rex 
ilt f increased business, to pro of specialized operations. \ nationwide 
| The Detroit Rex Products ( 
facilities for iboratory sales organization daily contacts a _ large 
; it manufacturers of degreasing 
D pments : 0 industries, In which these yrod- 
, : solvents, industrial alkali compou 
cts find daily use | ; = 
. ary cleaning equipment, lave mo 
; The officers of the company art W. OM. m 
Magnus Chemical Company Increases % = Chicago Office to larger quarters 
2 : Campbell, president; R W. Vitchell, . 
Manufacturing Space West Cermak Road. 
vice-president, in charge of manufactun- 
D B S. Crooks, regional manage 
j ing; ; planchard, vice-president, in . 
Vagr Che a Co., Ine Garwood, , ” that in connection with these new 
: | wR aaa charge of sales; W. M. Garbe, secretary . 
uve nounced a substantial in 2 ; offices there will be an equipm 
ee 0 a id treasurer All of the executives have : 
na wturing space. n ug ’ ; play room and complete wa 
a { \ made their lomes clos to th lant, f 
| it sdditional buildings were : ‘ I facilities where stocks of degreasi 
; having moved with the company when 
presenting an increase ol 1 to ( nan, In O vents and alkalies will be ma 
f . > if moves 0 yarwood, in 20. n to- 
ee =e oe + I } } lel ' for quick delivery in the Chicago 
" ver this year, the organization elebrates ° 
th have een completely renovated, 19 In addition to field sales and 
| ae : : , years Oo rogress sin its start in a . 
i! i I ft new equipme n for - P . i engzineer®rs working out ot this 
| ; single loft in Brooklyn in 1921 . 
ie materials manu permanent resident design engi 
is ‘ - i employed. 
Belke Manufacturing Co. Building : 
. The midwestern states are all 
New Plant 
from the Chicago office as a 
eo dol] , ing ) ( 7 1 
The Belke Manufacturing Co., 947 N. center with branches in Milwaukee 
Cicero Ave., Chicago, Ill., have recently St. Louis. Stocks of solvent ar 
innounced that an addition willbe made carried in these branch offices for 
to the plant, and ground has _ already out-state delivery. 
been broken for the construction of the } 
new addition which will be 100’ wide Reynolds Metals Co., 2934 Grand St 
x 125’ long of modern construction. The Louisville, Ky., has approved plans { 
Plant of Magnus Chemical Co., Ine., building will contain drying ovens and a new one and two story plat 
Garwood, N. J. other equipment, being built especially Fourth and K Sts., 150 x 570 ft. to b 
















Magnuson says: 







“PERMAG Cleaning Compounds are helping 


100 Percent in the great Defense Program now underway” 


Cleaning compounds are highly important in metal working plants engaged in turning out 







prodticts used in defense purposes. PERMAG Cleaning Compounds stand the most rigid tests 
fast, efheient, economical service in cleaning metal for electro-plating, galvanizing, Jac 


painting or rust proofing PERMAG is guaranteed 


PERMAG COMPOUNDS 
MAGNUSON Prooucts ex CorPoRATION 


Canadiz PERMAG Products Ltd. Montreal and Toront« 
HOYT & THIRD STS. BROOKLYN, N.Y. nome 


mM Pa 


MASVILLE 
MAGIC letters are these in Dun and Bradstreet, and | 























If you have a lifiicult problem 










the Magnuson Kesearch Service 










Representatives, also warehouses in principal cities of the | 
United States. In Canada: | 
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they’re equally assuring on a buff wheel. Since 1893 


ance of quality and workmanship. 

















| 
| 
our buffs have been known by the Al trademark, assur- | 


BUY WILLIAMSVILLE BUFFS 
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for production of light metal 





nd structural sections for  air- 
ce. Erection will be carried out 
ibor. Cost over $250,000 with 

he departments operated 






iding and degreasing; principal 
il used is aluminum. 
for 
& Sons, manufacturers of 
es, signs, dials and _ novelties, 
located in Springfield, Mass., 
wed to Westfield, Mass., where 
a large, up-to-date plant for 
all types of decorative prod- 
the etching, lithographing and 
ng processes from all kinds of 
ind with a great variety of fin- 
Departments operated are:  lac- 
and enameling; principal — base 
used are steel, copper, brass, 


aluminum and = zinc. 


Varathon Electric Vig. Corp., W. 
Washington St., Wausau, Wisc., electric 
and lathes, motors, etc., plan a 

tory plant, 120 x 580 ft. in the 
rville district. Cost close to $200.- 

with equipment. This firm operates 
following departments: rolling, draw- 

x, stamping, hard soldering, welding, 

grinding, polishing, buffing, barrel 

ng, tumbling, degreasing (sol- 

rust proofing, lacquering, enamel- 

= ng, japanning and painting. The prin- 
it cipal base metals used are steel, copper, 


be rass, bronze. 


VacDermid, Inc., Waterbury, Conn., 

have announced ihe appointment of G. 

Stewart Krentel as sales and service en- 

gineer, working out of the Chicago office. 

Mr. Krentel has had considerable experi- 
the plating and finishing field, 

with both General Motors and 

Chrysler Corporations and more _ recently 

with the Seymour Mfg. Co., Seymour, 

Conn., as research chemist. Mr. Krentel’s 

ry will inelude collaboration with 

; distributors located in Milwaukee, Chi- 


and St. Louis. 


( nel A. L. Mercer, president and 
H. L. Trembicki, manager of the Metal 
er Department of the Cowles Deter- 

g Company, 7016 Euclid Avenue, Cleve- 





— la Ohio, announce the transfer of 
Clyde E. Lowe from Pittsburgh to Chi- 
Mr. Lowe will cover the city of 
Chicago, Illinois north of Peoria and 
Wisconsin south of Fond du _ Lac. He 
work very closely with the James 
Rhodes Co., 154 West Hubbard Street, 
igo, who are Cowles metal cleaner 
ributors in the Chicago territory. 


erican Foundry Equipment Co., 
5 Byrkit St... Mishawaka, Ind., is 

ing a one-story addition, 70 x 256 
for assembling service, and a _ one 
ofice building, 25 x 70 ft. Cost 
$150,000 with equipment. The fol- 

departments are operated: weld- 
| sand blasting, grinding, polishing, 
ig, descaling, enameling, and _ the 
pal base metals used are _ steel, 





and aluminum. 
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You SHOULD USE 
Fialit 


Reg. U.S. Pat. Off. 


Nickel Plating Solution 


If you plate ZINC or ALUMINUM DIECASTINGS. 
If you wish to cover complicated shapes. 
If you plate articles made of several pieces soldered together and 
cover the solder. 
ONE bath for ALL types of WORK or METALS 
STAN-O-LEAD 
A new bath plating a tin-lead alloy. 
Corrosion resistant. 
Ideal for parts which must be soldered. 
100% current efficiency. 
143 Exchange Street Worcester, Mass. 











THICKNESS TEST 


CADMIUM 
COPPER 
ZINC 
TIN 


Hull & Strausser Method 


A rapid reliable method for de- 
termining thickness of deposit. 


Write for Leaflet 


KOCOUR CU. 


4720 S. CHRISTIANA AVE. 
CHICAGO 








Better results than lump 
Cleans wheels quicker 


No lost time selecting pumice VALENCIA Stik pumice saves money 


Stik pumice uniform 


ae Shee PUMICE manag 
GOES THREE TIMES AS FAR AS LUMP PUMICE 


POWDERED PUMICE 





“STIK PUMICE’ 


(patent pending) 


for MADE Easy to handle 
Pumice homogeneous mass 


WITH Whole stick usable 
, i P heel 
BARNSDALL sg ig ge aaa 


Samples on request 


SATISFACTION GUARANTEED 


POWDERED PUMICE 
IN BARRELS 


Large stocks 





WILLIAM R. ROGERS 


Salem, Mass. 
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COPPER Cast 














Rolled oval, straight, 17%c 
BRAss: Cast 
ZINC: Cast 


.; curved 

































Acetone, Pure, l|.c.l., drums 
Acid, Boric (boracic) granular, 99.5%, bbls. 
Chromic, 99%, 100 |b. and 400 lb. drums 
Hydrochloric (muriatic) Tech., 20°, carboys 
Hydrochloric, C.P., 20°, carboys 
Hydrofluoric, 30% bbls. 
Nitric, 36°, carboys 
Nitric, 42° carboys 
Oleic (Red Oil), distilled, drums 
Oxalic, bbls. l.c.l. 
Stearic, double pressed, distilled, bags 
single pressed, distilled, bags 
triple pressed, distilled, bags 
Sulphuric, 66°, carboys 
Alcohol, Amyl, (Fusel oil, ref’d), lc.l., drums 
Butyl-normal, l.c.l., drums 
Denat., S.D. #1, 190 pf., 1-18 drms, wks. 
Diacetone, pure, drums, l.c.]. 
Methyl, (Methanol), 95%, drums, “1.c.]. 
Propyl-Iso, 99%, l.c.l., drums 
Propyl-Normal, drums 
Alum, ammonia, granular, bbls., works 
Potash, granular, bbls.. works 
Ammonia, aqua, 26°, drums, carboys 
Ammonium, chloride (sal-ammoniac), white, granu- 
lar. bbls. 
Sulphate, tech., bbls 
Sulphocyanide (thiocyanate), pure, crystal, kegs 
Sulphocyanide (thiocyanate), com’l, drums 
Antimony Chloride (butter of antimony), sol., 
carbovs 








































































































































































































Barium Carbonate, ppted., |.c.]., bags, works 
Benzene (Benzol), pure, drums, works 
Butyl Lactate, drums 



































Cadmium Oxide, l.c.l., bbls. 
Calcium Carbonate (Ppted, chalk), c.] wks. 
Carbon Bisulfide, l.c.]., 55 gal. drums 
Carbon Tetrachloride, |.c.]., drums 
Chrome, green, commercial, bbls. 
Chromic Sulphate, drums 
Cobalt Sulphate, drums 
*Copper, Acetate (verdigris), bbls. 
Carbonate 53/55%, bbls. 
Cyanide, Tech., 100 Ib. bbls 
Sulphate, Tech., crystals, bbls. 
Cream of Tartar (potassium bitartrate), gran., bbls 
Crocus Martis (iron oxide) red, pure, kegs 






















































































Dibutv!l Phthalate, I.c.l., drums 
Diethvlene Glycol, I.c.]., drums, works 


Dextrin. vellow. kegs. ( hi ago 




















Emery Flour (Turkish) 
Ethyl Acetate, 85%. 1.c.l., drums, works 
Fthvlene Glycol, |.c.]., drums, works 


























Flint, powdered 
Fluorspar No. 1 ground, 97-98%, Net Ton 
Fusel Oil, refined, drums 

















®Gold. ¢ hloride. vellow. bottles 
Cyanide, potassium 41%, bottles, wks 
Cyanide, sodium 46% 


























*Subject to fluctuations in metal prices. 
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Electrolytic, full size, 174%c.; cut to size 


224éc. per |b. 


19 


17%%c. per |b, 


18%c. per lb. 


c. per lb. 


12Y%c. per lb. 


These are manufacturers’ quantity 


lb. 


. db. 


lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
gal. 
lb. 
gal. 
gal. 
gal. 
lb. 
lb 
lb. 


lb. 
lb. 
lb. 
lb. 


Ib. 


lb. 


gal. 
lb. 


lb. 
lb. 
lb. 
gal. 
ib. 
Ib. 
lb. 
lb. 
lb. 
lb. 
lb 
lb 


Ib 


Ib. 
Ib. 
lb. 


Ib 
Ib. 
Ib. 


ton 
ton 


Tb. 


OZ. 





07 

.0615 

15% 
o7 


VS 


08 
.06-.06% 
.0595 
.0745 
0634 -.074%4 
10% 
.0914-.10% 
.09-.10 
12%-.13% 
.0245 
lll 
.095 
305 
10 
238 


30.00 
$29.00 
16-.17%4 


$19.00 


oz. $14.45-815.45 
oz. $16.10-$17.10 


Chemicals 


NICKEL: 90-9290, 16 and over 
95-97%, 16” “ f 
99% -+-cast, 16” and over, 47c; 
polarized, 16” and over, 48c. 


SILVER: Rolled silver anodes .999 fine were quoted from 


[roy ounce upward, depending on 


Gum, Arabic, white, powder, bbls. lb. 

Sandarac, prime, bags lb. 
Hydrogen Peroxide, 100 volume, carboys lb. 
Iron Sulphate (Copperas), crystals, bbls., wks... lb. 
Lead, Acetate (Sugar of Lead), bbls. lb. 

Oxide (Litharge), bbls. lb. 
Magnesium Sulphate (Epsom Salts), tech., bag lb. 


Mercury Bichloride (Corrosive Sublimate) 


Supply Prices, November 26, 1940 


Anodes 


Prices, except silver, are per lb. f.0.b., shipping point, based on purchases of 2,000 lbs. or more, and subject to changes due to fluctuating metal market 


rolled, de- 


quantity. 


prices and based on delivery from New York City. 


crys.. .lb. 


Mercuric Oxide, red, powder, drums lb. 
Nickel, Carbonate, dry, bbls. lb. 
Chloride, bbls. lb. 
Salts, single, 425 lb. bbls. lb. 
Salts, double, 425 lb. bbls. lb. 
Paraflin, refined, bgs., 123-125, c.l. lb. 
Perchlorethylene, drums {b, 
Phosphorus, red, cases Ib. 
yellow, cases lb. 

Potash, Caustic, 88-92%, flake, drums, works lb. 
Potassium, Bichromate, crystals, casks lb. 
Carbonate (potash) 98-100%, drums lb. 
Cyanide, 94-96%, cases Ib. 
Pumice, ground, bbls. lb. 
Quicksilver (Mercury), 76 lb. flasks flask 
Rochelle Salts, crystals, bbls. lb. 
Rosin, B, gum, bbls., dock lb. 
Silver, Chloride, dry, 50 oz. lots oz. 
Cyanide, 100 oz. lots oz. 
Nitrate, 100 oz. lots oz. 
Sodium, Carb, (soda ash), 58%, bbls., zone 1 lb. 
Cyanide 96%, 100 lb. drums lb. 
Hydroxide (caustic soda) 76%, flake lb. 
Hyposulphite, crystals, bags, wks. lb. 
Metasilicate, granular, bbls. Tb. 
Nitrate, tech., bbls., wks. lb. 
Phosphate, tribasic, tech., bbls. lb. 
Pyrophosphate, anhydrous, bbls., ].c.]. lb. 
Sesquisilicate, drums lb. 
*Stannate, drums lb. 
Sulphate (Glauber’s Salts), crystals, bbls., works Ib 
Sul phoevanide. drums lb. 
Sulphur, Flowers, bags, mine Ib. 
Tin Chloride, crystals, kgs. lb. 
Toluene (Toluol), pure, drums, works gal 
Trichlorethylene, drums lb. 
Tripoli, air floated, bgs., c.l., wks. ton 
Wax, Bees, white, bleached, slabs 500 Ibs. lb 
Bees, vellow, crude lb 
Carnauba, refined, bags lb 
Montan, bags lb. 
Spermaceti. blocks lb. 
Whiting, precipitated, bags, I.c.]. ton 
Xylene (Xylol), drums, works gal. 
Zinc, carbonate, bbls. lb. 
Cvanide, 100 lb. kegs lb. 
Chloride, granular, drums Ib. 
Sulphate, crystals, bbls. Ib 
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18 
16 
08 
2 19 
$2.8] 
36-.36 2 
-18-.20 
.135-.145 
-135-.145 
Vo 
U8 
A2 
23-.29 
07%4-.075 
09 
07 
US 
$1 iv 
27 y 
0238 
36% 
ae 
29% 
.0208 
AS 
.0355-.0490 
0250 
.0335 
029 
.0285 
0581 
042 
3414-.36! 
0135 
.30-.47 
019 
32 
08 
$26.00 
.36-.40 
30 
.65-.66 
.27%4-.30 
.24..27 
$20.00 
31 
14-.16 
33 
.06 
03 


194 
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